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[bookmark: h.5qqirzaejqi7][bookmark: _THE_BOSTES_SYLLABUS][bookmark: _INTRODUCTION][bookmark: _Toc466228837]Introduction
[bookmark: h.dt3daoapfk42]Stage 6 Curriculum
NSW Education Standards Authority (NESA) Stage 6 syllabuses have been developed to provide students with opportunities to further develop skills which will assist in the next stage of their lives.

The purpose of Stage 6 syllabuses is to:
· develop a solid foundation of literacy and numeracy
· provide a curriculum structure which encourages students to complete secondary education at their highest possible level
· foster the intellectual, creative, ethical and social development of students, in particular relating to:
· application of knowledge, understanding, skills, values and attitudes in the fields of study they choose
· capacity to manage their own learning and to become flexible, independent thinkers, problem-solvers and decision-makers
· capacity to work collaboratively with others
· respect for the cultural diversity of Australian society
· desire to continue learning in formal or informal settings after school
· provide a flexible structure within which students can meet the challenges of and prepare for:
· further academic study, vocational training and employment
· changing workplaces, including an increasingly STEM-focused (Science, Technology, Engineering and Mathematics) workforce
· full and active participation as global citizens
· provide formal assessment and certification of students’ achievements
· promote the development of students’ values, identity and self-respect.

The Stage 6 syllabuses reflect the principles of the NESA K–10 Curriculum Framework and Statement of Equity Principles, the reforms of the NSW Government Stronger HSC Standards (2016), and nationally agreed educational goals. These syllabuses build on the continuum of learning developed in the K–10 syllabuses.

The syllabuses provide a set of broad learning outcomes that summarise the knowledge, understanding, skills, values and attitudes important for students to succeed in and beyond their schooling. In particular, the attainment of skills in literacy and numeracy needed for further study, employment and active participation in society are provided in the syllabuses in alignment with the Australian Core Skills Framework.

The Stage 6 syllabuses include the content of the Australian Curriculum and additional descriptions that clarify the scope and depth of learning in each subject.

NESA syllabuses support a standards-referenced approach to assessment by detailing the important knowledge, understanding, skills, values and attitudes students will develop and outlining clear standards of what students are expected to know and be able to do. The syllabuses take into account the diverse needs of all students and provide structures and processes by which teachers can provide continuity of study for all students.


[bookmark: h.c09j1g6yfwfd][bookmark: h.gehfdd4pjdua]Diversity of Learners
NSW Stage 6 syllabuses are inclusive of the learning needs of all students. Syllabuses accommodate teaching approaches that support student diversity, including students with disability, gifted and talented students, and students learning English as an additional language or dialect (EAL/D). Students may have more than one learning need.
[bookmark: h.srbtbwrq3yxz]Students with Disability
All students are entitled to participate in and progress through the curriculum. Under the Disability Standards for Education 2005, schools are required to provide additional support or adjustments to teaching, learning and assessment activities for some students with disability. Adjustments are measures or actions taken in relation to teaching, learning and assessment that enable a student with disability to access syllabus outcomes and content, and demonstrate achievement of outcomes.

Students with disability can access outcomes and content from Stage 6 syllabuses in a range of ways. Students may engage with:
· Stage 6 syllabus outcomes and content with adjustments to teaching, learning and/or assessment activities; or
· selected Stage 6 Life Skills outcomes and content from one or more Stage 6 Life Skills syllabuses.

Decisions regarding curriculum options, including adjustments, should be made in the context of collaborative curriculum planning with the student, parent/carer and other significant individuals to ensure that syllabus outcomes and content reflect the learning needs and priorities of individual students.

The Mathematics Life Skills Stage 6 Syllabus has been developed from the rationale, aim and objectives of the Mathematics Standard Stage 6 Syllabus.

Further information can be found in support materials for:
· Mathematics 
· Special Education 
· Life Skills.
[bookmark: h.1xklyiydj00m]Gifted and Talented Students
Gifted and talented students have specific learning needs that may require adjustments to the pace, level and content of the curriculum. Differentiated educational opportunities assist in meeting the needs of gifted and talented students.

Generally, gifted and talented students demonstrate the following characteristics:
· the capacity to learn at faster rates
· the capacity to find and solve problems
· the capacity to make connections and manipulate abstract ideas.

There are different kinds and levels of giftedness and talent. Gifted and talented students may also have learning disabilities and/or English as an additional language or dialect. These needs should be addressed when planning appropriate teaching, learning and assessment activities.


Curriculum strategies for gifted and talented students may include:
· differentiation: modifying the pace, level and content of teaching, learning and assessment activities
· acceleration: promoting a student to a level of study beyond their age group
· curriculum compacting: assessing a student’s current level of learning and addressing aspects of the curriculum that have not yet been mastered.

School decisions about appropriate strategies are generally collaborative and involve teachers, parents/carers and students, with reference to documents and advice available from NESA and the education sectors.

Gifted and talented students may also benefit from individual planning to determine the curriculum options, as well as teaching, learning and assessment strategies, most suited to their needs and abilities.
Students Learning English as an Additional Language or Dialect (EAL/D)
Many students in Australian schools are learning English as an additional language or dialect (EAL/D). EAL/D students are those whose first language is a language or dialect other than Standard Australian English and who require additional support to assist them to develop English language proficiency.

EAL/D students come from diverse backgrounds and may include:
· overseas and Australian-born students whose first language is a language other than English, including creoles and related varieties
· Aboriginal and/or Torres Strait Islander students whose first language is an Aboriginal or Torres Strait Islander language, including Kriols/creoles and related varieties, or Aboriginal English.

EAL/D students enter Australian schools at different ages and stages of schooling and at different stages of English language learning. They have diverse talents and capabilities and a range of prior learning experiences and levels of literacy in their first language and in Standard Australian English. EAL/D students represent a significant and growing percentage of learners in NSW schools. For some, school is the only place they use Standard Australian English.

EAL/D students are simultaneously learning a new language and the knowledge, understanding and skills of a syllabus through that new language. They require additional time and support, along with informed teaching that explicitly addresses their language needs, and assessments that take into account their developing language proficiency.

The ESL scales and the English as an Additional Language or Dialect: Teacher Resource provide information about the English language development phases of EAL/D students. These materials and other resources can be used to support the specific needs of EAL/D students and to assist students to access syllabus outcomes and content.


[bookmark: h.9ex363rkapql][bookmark: _MATHEMATICS_GENERAL_KEY][bookmark: _Toc466228838]Mathematics Standard Key
The following codes and icons are used in the Mathematics Standard Stage 6 Syllabus.
[bookmark: h.uzaatrbk9gj6]Outcome Coding
Syllabus outcomes have been coded in a consistent way. The code identifies the subject, Year and outcome number. For example:
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\16_11_29 Mathematics Standard outcome code key.png]

	Outcome code
	Interpretation

	MS11-1
	Mathematics Standard, Year 11 – Outcome number 1

	MS1-12-4
	Mathematics Standard 1, Year 12 – Outcome number 4

	MS2-12-5
	Mathematics Standard 2, Year 12 – Outcome number 5

	MALS6-6
	Mathematics Life Skills, Stage 6 – Outcome number 6


[bookmark: h.8qpm7p8n14hd]Coding of Australian Curriculum Content
Australian Curriculum content descriptions included in the syllabus are identified by an Australian Curriculum code which appears in brackets at the end of each content description, for example:
Calculate payments based on government allowances and pensions (ACMGM003).

[image: C:\Users\mackaway\Desktop\17_11_10 Mathematics Standard AC code key.png]

Where a number of content descriptions are jointly represented, all description codes are included, eg (ACMGM001, ACMGM002, ACMMM001).


[bookmark: h.5mdztzpfurei]Coding of Year 11 Mathematics Standard
In Year 11 Mathematics Standard, content that is required to continue to the Year 12 Mathematics Standard 1 course or to meet the Australian Core Skills Framework numeracy level 3, has been identified using the symbol ◊.

This ◊ symbol can be used to aid schools programming for students who are yet to fulfil their numeracy requirement for the Higher School Certificate, or who wish to continue to the Year 12 Mathematics Standard 1 course.

Coding of Applications and Modelling
The syllabus provides many opportunities for students to apply and further develop the knowledge, skills and understanding initially described in the topics.

In considering various applications of mathematics, students will be required to construct and use mathematical models. Mathematical modelling gives structure to what we perceive and how we perceive. In following a modelling process, students view a problem through their past experience, prior knowledge and areas of confidence. As a model emerges, it extends their thinking in new ways as well as enhancing what they have observed.

Modelling opportunities will involve a wide variety of approaches such as generating equations or formulae that describe the behaviour of an object, or alternatively displaying, analysing and interpreting data values from a real-life situation.

In the process of modelling, teachers should provide students with opportunities to make choices, state and question assumptions and make generalisations. Teachers can draw upon problems from a wide variety of sources to reinforce the skills developed, enhance students’ understanding of mathematics and where appropriate, expand their use of technology.

Explicit application and modelling opportunities are identified within the syllabus by the code AAM.

For example: use units of energy to solve problems involving the consumption of electricity such as kilowatt hours, and investigate common appliances in terms of their energy consumption AAM [image: ] [image: ]
Coding of Common Content
In the Mathematics Standard and Mathematics Advanced syllabuses the symbol [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] denotes common content. For example:
classify data relating to a single random variable ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


[bookmark: h.5kiae54lsa0]Learning Across the Curriculum Icons
Learning across the curriculum content, including cross-curriculum priorities, general capabilities and other areas identified as important learning for all students, is incorporated and identified by icons in the syllabus.

[bookmark: h.oi96g3d97uut][bookmark: _RATIONALE]Cross-curriculum priorities
[image: ] 	Aboriginal and Torres Strait Islander histories and cultures
[image: ] 	Asia and Australia’s engagement with Asia
[image: Title: Sustainability icon] 	Sustainability

General capabilities
[image: ] 	Critical and creative thinking
[image: ] 	Ethical understanding
[image: ] 	Information and communication technology capability
[image: ] 	Intercultural understanding
[image: ] 	Literacy
[image: ] 	Numeracy
[image: ] 	Personal and social capability

Other learning across the curriculum areas
[image: ] 	Civics and citizenship
[image: ] 	Difference and diversity
[image: ] 	Work and enterprise


[bookmark: _Toc466228839]Rationale
Mathematics is the study of order, relation, pattern, uncertainty and generality and is underpinned by observation, logical reasoning and deduction. From its origin in counting and measuring, its development throughout history has been catalysed by its utility in explaining real-world phenomena and its inherent beauty. It has evolved in sophisticated ways to become the language now used to describe many aspects of the modern world.

Mathematics is an interconnected subject that involves understanding and reasoning about concepts and the relationships between those concepts. It provides a framework for thinking and a means of communication that is powerful, logical, concise and precise.

The Mathematics Stage 6 syllabuses are designed to offer opportunities for students to think mathematically. Mathematical thinking is supported by an atmosphere of questioning, communicating, reasoning and reflecting and is engendered by opportunities to generalise, challenge, find connections and to think critically and creatively.

All Mathematics Stage 6 syllabuses provide opportunities for students to develop 21st-century knowledge, skills, understanding, values and attitudes. As part of this, in all courses students are encouraged to learn to use appropriate technology as an effective support for mathematical activity.

The Mathematics Life Skills course focuses on developing fundamental mathematics skills for life 
and applying these effectively in meaningful contexts. Students engage with numbers to develop number sense and basic numeracy skills, which they can use to solve problems in a range of contexts. The course allows students to further develop and apply their knowledge, skills and understanding in real-life situations, further increasing the relevance of the course for students in everyday life and post-school.

The Mathematics Standard courses are focused on enabling students to use mathematics effectively, efficiently and critically to make informed decisions in their daily lives. They provide students with the opportunities to develop an understanding of, and competence in, further aspects of mathematics through a large variety of real-world applications for a range of concurrent HSC subjects.

Mathematics Standard 1 is designed to help students improve their numeracy by building their confidence and success in making mathematics meaningful. Numeracy is more than being able to operate with numbers. It requires mathematical knowledge and understanding, mathematical problem solving skills and literacy skills, as well as positive attitudes. When students become numerate they are able to manage a situation or solve a problem in real contexts, such as everyday life, work or further learning. This course offers students the opportunity to prepare for post-school options of employment or further training.

Mathematics Standard 2 is designed for those students who want to extend their mathematical skills beyond Stage 5 but are not seeking the in-depth knowledge of higher mathematics that the study of calculus would provide. This course offers students the opportunity to prepare for a wide range of educational and employment aspirations, including continuing their studies at a tertiary level.


[bookmark: h.obd2bxwet3qv][bookmark: _THE_PLACE_OF][bookmark: _Toc466228840]Mathematics in Stage 6
There are six Board-developed Mathematics courses of study for the Higher School Certificate: Mathematics Standard 1, Mathematics Standard 2, Mathematics Advanced, Mathematics 
Extension 1, Mathematics Extension 2 and Mathematics Life Skills.

Students studying the Mathematics Standard syllabus undertake a common course in Year 11. For the Year 12 course students can elect to study either Mathematics Standard 1 or Mathematics Standard 2.

Students who intend to study the Mathematics Standard 2 course in Year 12 must study all Mathematics Standard Year 11 course content.

Students who intend to study the Mathematics Standard 1 course in Year 12 must have studied the content identified by the symbol  which forms the foundation of course. This content is important for the development and consolidation of numeracy skills.

Mathematics Advanced consists of the courses Mathematics Advanced Year 11 and Mathematics Advanced Year 12. Students studying one or both Extension courses must study both Mathematics Advanced Year 11 and Mathematics Extension Year 11 courses before undertaking the study of Mathematics Extension 1 Year 12, or both Mathematics Extension 1 Year 12 and Mathematics Extension 2 Year 12. An alternative approach is for students to study both Mathematics Advanced Year 11 and Mathematics Advanced Year 12 before undertaking the study of Mathematics Extension Year 11 and Mathematics Extension 1 Year 12, or both Mathematics Extension 1 Year 12 and Mathematics Extension 2 Year 12.

The Year 11 and Year 12 course components undertaken by students who study Mathematics Standard 1, Mathematics Standard 2, or Mathematics Advanced, Mathematics Extension 1 or Mathematics Extension 2 are illustrated below.


Mathematics Standard 1 – Year 11 and Year 12 course components
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\01 mathematics-standard-1.png]
Mathematics Standard 1 or 2 – Year 11 and Year 12 course components
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\02 mathematics-standard-1or2.png]
Mathematics Advanced – Year 11 and Year 12 course components
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\03 mathematics-advanced.png]
Mathematics Extension 1 – Co-requisites + Year 11 and Year 12 course components
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\04 mathematics-extension1.png]
Mathematics Extension 2 – Co-requisites (Year 11 and Year 12 courses) + Year 12 course components
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\05 mathematics-extension2.png]

[bookmark: _Toc466228841]The Place of the Mathematics Standard Stage 6 Syllabus in the K–12 Curriculum

[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\17_03_24 Maths K-12.png]


[bookmark: h.bnmorqpxhkm5][bookmark: _AIM][bookmark: _Toc466228842]Building on Mathematics Learning in Stage 5
The outcomes and content in the Mathematics Standard Stage 6 syllabus are written with the assumption that students studying this course will have engaged with all substrands of Stage 5.1 and with the following substrands of Stage 5.2 – Financial Mathematics, Linear Relationships, Non-Linear Relationships, Area and Surface Area, Volume, Right-Angled Triangles (Trigonometry) and Single Variable Data Analysis, and at least some of the content from the following Stage 5.2 substrands – Equations and Probability. Consequently, content in the NSW Mathematics K–10 Syllabus up to and including this level is also implicit in this syllabus. In a number of cases where content from Stage 5 is included it is in the context of review for clarity and completeness. Schools have the opportunity to review other areas of Stage 5 content as appropriate to meet the needs of students.


[bookmark: _Toc466228843]Aim
The study of Mathematics Standard in Stage 6 enables students to develop their knowledge and understanding of what it means to work mathematically, improve their skills to solve problems relating to their present and future needs and aspirations, and improve their understanding of how to communicate in a concise and systematic manner.


[bookmark: h.4qbl72j54t4h][bookmark: _OBJECTIVES][bookmark: _Toc466228844]Objectives
[bookmark: h.nln7zb9hf1pw]Knowledge, Skills and Understanding
Students:
· develop the ability to apply reasoning, and the use of appropriate language, in the evaluation and construction of arguments and the interpretation and use of models based on mathematical concepts
· develop the ability to use concepts and apply techniques to the solution of problems in algebra and modelling, measurement, financial mathematics, data and statistics, probability and networks
· develop the ability to use mathematical skills and techniques, aided by appropriate technology, to organise information and interpret practical situations
· develop the ability to interpret and communicate mathematics in a variety of written and verbal forms, including diagrams and graphs.
[bookmark: h.chyfldasgkkd]Values and Attitudes
Students value and appreciate:
· mathematics as an essential and relevant part of life, recognising that its development and use have been largely in response to human needs by societies all around the globe
· the importance of resilience in undertaking mathematical challenges, taking responsibility for their own learning and evaluating their mathematical development.


[bookmark: h.2cyuj8qw99mg][bookmark: _OUTCOMES][bookmark: _Toc466228845]Outcomes
[bookmark: h.hcwg9eyaw1ox]Table of Objectives and Outcomes – Continuum of Learning
All aspects of Working Mathematically, as described within this syllabus, are integral to the outcomes of the Mathematics Standard Stage 6 course, in particular outcomes MS11-9, MS12-9, MS11-10 and MS12-10.
	Objective
Students:
· develop the ability to apply reasoning, and the use of appropriate language, in the evaluation and construction of arguments and the interpretation and use of models based on mathematical concepts

	Year 11 Mathematics Standard outcomes
A student:
	Year 12 Mathematics Standard 1 outcomes
A student:
	Year 12 Mathematics Standard 2 outcomes
A student:

	MS11-1
uses algebraic and graphical techniques to compare alternative solutions to contextual problems
	MS1-12-1
uses algebraic and graphical techniques to evaluate and construct arguments in a range of familiar and unfamiliar contexts
	MS2-12-1
uses detailed algebraic and graphical techniques to critically evaluate and construct arguments in a range of familiar and unfamiliar contexts

	MS11-2
represents information in symbolic, graphical and tabular form
	MS1-12-2
analyses representations of data in order to make predictions and draw conclusions
	MS2-12-2
analyses representations of data in order to make inferences, predictions and draw conclusions




	Objective
Students:
· develop the ability to use concepts and apply techniques to the solution of problems in algebra and modelling, measurement, financial mathematics, data and statistics, probability and networks

	Year 11 Mathematics Standard outcomes
A student:
	Year 12 Mathematics Standard 1 outcomes
A student:
	Year 12 Mathematics Standard 2 outcomes
A student:

	MS11-3
solves problems involving quantity measurement, including accuracy and the choice of relevant units
	MS1-12-3
interprets the results of measurements and calculations and makes judgements about their reasonableness
	MS2-12-3
interprets the results of measurements and calculations and makes judgements about their reasonableness, including the degree of accuracy and the conversion of units where appropriate

	MS11-4
performs calculations in relation to two-dimensional and three-dimensional figures
	MS1-12-4
analyses simple two-dimensional and three-dimensional models to solve practical problems
	MS2-12-4
analyses two-dimensional and three-dimensional models to solve practical problems

	MS11-5
models relevant financial situations using appropriate tools
	MS1-12-5
makes informed decisions about financial situations likely to be encountered post-school
	MS2-12-5
makes informed decisions about financial situations, including annuities and loan repayments

	MS11-6
makes predictions about everyday situations based on simple mathematical models
	MS1-12-6
represents the relationships between changing quantities in algebraic and graphical forms
	MS2-12-6
solves problems by representing the relationships between changing quantities in algebraic and graphical forms

	MS11-7
develops and carries out simple statistical processes to answer questions posed
	MS1-12-7
solves problems requiring statistical processes
	MS2-12-7
solves problems requiring statistical processes, including the use of the normal distribution and the correlation of bivariate data

	MS11-8
solves probability problems involving multistage events
	MS1-12-8
applies network techniques to solve network problems
	MS2-12-8
solves problems using networks to model decision-making in practical problems




	Objective
Students:
· develop the ability to use mathematical skills and techniques, aided by appropriate technology, to organise information and interpret practical situations

	Year 11 Mathematics Standard outcomes
A student:
	Year 12 Mathematics Standard 1 outcomes
A student:
	Year 12 Mathematics Standard 2 outcomes
A student:

	MS11-9
uses appropriate technology to investigate, organise and interpret information in a range of contexts
	MS1-12-9
chooses and uses appropriate technology effectively and recognises appropriate times for such use
	MS2-12-9
chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use



	Objective
Students:
· develop the ability to interpret and communicate mathematics in a variety of written and verbal forms, including diagrams and graphs

	Year 11 Mathematics Standard outcomes
A student:
	Year 12 Mathematics Standard 1 outcomes
A student:
	Year 12 Mathematics Standard 2 outcomes
A student:

	MS11-10
justifies a response to a given problem using appropriate mathematical terminology and/or calculations
	MS1-12-10
uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others
	MS2-12-10
uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response




[bookmark: h.10138ai1q1nm][bookmark: _COURSE_STRUCTURE_AND][bookmark: _Toc466228846]Year 11 Course Structure and Requirements
The Year 11 course is organised in topics, with the topics divided into subtopics. The Year 11 course is undertaken by all students intending to study either the Mathematics Standard 1 Year 12 course or the Mathematics Standard 2 Year 12 course.

	Year 11 course
(120 hours)
	Mathematics Standard

	
	Topics
	Subtopics

	
	Algebra
		MS-A1 Formulae and Equations
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-A2 Linear Relationships

	
	Measurement
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-M1 Applications of Measurement
	MS-M2 Working with Time

	
	Financial Mathematics
		MS-F1 Money Matters

	
	Statistical Analysis
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S1 Data Analysis
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S2 Relative Frequency and Probability



· Students should experience content in the course in familiar and routine situations as well as unfamiliar situations.
· Students should be provided with regular opportunities involving the integration of technology to enrich the learning experience.

[bookmark: _Toc466228847]Year 12 Course Structure and Requirements
The courses are organised into topics, with the topics divided into subtopics.

	Year 12 course
(120 hours)
	Mathematics Standard 1

	
	Topics
	Subtopics

	
	Algebra
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-A3 Types of Relationships

	
	Measurement
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-M3 Right-angled Triangles
	MS-M4 Rates
	MS-M5 Scale Drawings

	
	Financial Mathematics
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F2 Investment
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F3 Depreciation and Loans

	
	Statistical Analysis
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S3 Further Statistical Analysis

	
	Networks
		MS-N1 Networks and Paths



	Year 12 course
(120 hours)
	Mathematics Standard 2

	
	Topics
	Subtopics

	
	Algebra
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-A4 Types of Relationships

	
	Measurement
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-M6 Non-right-angled Trigonometry
	MS-M7 Rates and Ratios

	
	Financial Mathematics
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F4 Investments and Loans
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F5 Annuities

	
	Statistical Analysis
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S4 Bivariate Data Analysis
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S5 The Normal Distribution

	
	Networks
		MS-N2 Network Concepts
	MS-N3 Critical Path Analysis



· Students should experience content in the course in familiar and routine situations as well as unfamiliar situations.
· Students should be provided with regular opportunities involving the integration of technology to enrich the learning experience.

[bookmark: h.osxtfhse7ekn][bookmark: _ASSESSMENT][bookmark: _Toc466228848]Assessment and Reporting
Information about assessment in relation to the Mathematics Standard syllabus is contained in Assessment and Reporting in Mathematics Standard Stage 6. It outlines course-specific advice and requirements regarding:
· Year 11 and Year 12 school-based assessment requirements
· Year 11 and Year 12 mandatory components and weightings
· External assessment requirements including Higher School Certificate examination specifications.

This information should be read in conjunction with requirements on the Assessment Certification Examination (ACE) website.

Additional advice is available in the Principles of Effective Assessment.


[bookmark: h.u98nfl2gqg0t][bookmark: _CONTENT][bookmark: _Toc466228849]Content
Content defines what students are expected to know and do as they work towards syllabus outcomes. It provides the foundations for students to successfully progress to the next stage of schooling or post-school opportunities.
Teachers will make decisions about content regarding the sequence, emphasis and any adjustments required based on the needs, interests, abilities and prior learning of students.
Content in Stage 6 syllabuses defines learning expectations that may be assessed in Higher School Certificate examinations.

Students who undertake the Mathematics Standard course have a diverse range of numeracy needs. The outcomes and content in the Mathematics Standard course provide opportunities for students to demonstrate knowledge, skills and understanding commensurate with Level 3 on the Australian Core Skills Framework (ACSF) in Numeracy. The ACSF provides a way of describing the generic skills identified as being critical to operating effectively in personal and community contexts, including the workplace.


[bookmark: h.fv34dgx2rlhr]Organisation of Content
The following diagram provides an illustrative representation of elements of the course and their relationship.

[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\16_11_22 Math Standard Org of Conent.png]


[bookmark: h.4laopsn8swbf]Working Mathematically
Working Mathematically is integral to the learning process in mathematics. It provides students with the opportunity to engage in genuine mathematical activity and develop the skills to become flexible, critical and creative users of mathematics. In this syllabus, Working Mathematically builds on the skills developed in Stage 5, and encompasses six interrelated aspects which form the focus of the syllabus.
[image: Q:\National Projects\Australian Curriculum\Senior Years Project\Final Syllabuses\Diagrams for final syllabuses\Diagrams  - Mathematics\17_02_06 Working Mathematically.png]
These six aspects of Working Mathematically are embedded across the range of syllabus objectives, outcomes and topics. Teachers can extend students’ level of proficiency in Working Mathematically by creating opportunities for development through a range of teaching and learning activities.

The two key components of assessment are created from these aspects:
Understanding, Fluency and Communicating
Problem Solving, Reasoning and Justification

Learning Across the Curriculum
Learning across the curriculum content, including the cross-curriculum priorities and general capabilities, assists students to achieve the broad learning outcomes defined in the NESA Statement of Equity Principles, the Melbourne Declaration on Educational Goals for Young Australians (December 2008) and in the Australian Government’s Core Skills for Work Developmental Framework (2013).

Cross-curriculum priorities enable students to develop understanding about and address the contemporary issues they face.

The cross-curriculum priorities are:
· Aboriginal and Torres Strait Islander histories and cultures [image: ]
· Asia and Australia’s engagement with Asia [image: ]
· Sustainability [image: ]

General capabilities encompass the knowledge, skills, attitudes and behaviours to assist students to live and work successfully in the 21st century.

The general capabilities are:
· Critical and creative thinking [image: ]
· Ethical understanding [image: ]
· Information and communication technology capability [image: ]
· Intercultural understanding [image: ]
· Literacy [image: ]
· Numeracy [image: ]
· Personal and social capability [image: ]

NESA syllabuses include other areas identified as important learning for all students:
· Civics and citizenship [image: ]
· Difference and diversity [image: ]
· Work and enterprise [image: ]

Learning across the curriculum content is incorporated, and identified by icons, in the content of the Mathematics Standard Stage 6 Syllabus in the following ways.


[bookmark: h.e0xayjqank63]Aboriginal and Torres Strait Islander Histories and Cultures [image: ]
Through application and modelling across the topics of the syllabus, students have the opportunity to experience the significance of mathematics in Aboriginal and Torres Strait Islander histories and cultures. Opportunities are provided to connect mathematics with Aboriginal and Torres Strait Islander Peoples’ cultural, linguistic and historical experiences. The narrative of the development of mathematics and its integration with cultural development can be explored in the context of some topics. Through the evaluation of statistical data where appropriate, students can deepen their understanding of the lives of Aboriginal and Torres Strait Islander Peoples.

[bookmark: h.l0kczwf0jg8d]When planning and programming content relating to Aboriginal and Torres Strait Islander histories and cultures teachers are encouraged to:
· involve local Aboriginal communities and/or appropriate knowledge holders in determining suitable resources, or to use Aboriginal or Torres Strait Islander authored or endorsed publications
· read the Principles and Protocols relating to teaching and learning about Aboriginal and Torres Strait Islander histories and cultures and the involvement of local Aboriginal communities.
Asia and Australia’s Engagement with Asia [image: ]
Students have the opportunity to learn about the understandings and applications of mathematics 
in Asia and the way mathematicians from Asia continue to contribute to the ongoing development 
of mathematics. By drawing on knowledge of and examples from the Asia region, such as calculation, money, art, architecture, design and travel, students have the opportunity to develop mathematical understanding in fields such as number, patterns, measurement, symmetry and statistics. Through the evaluation of statistical data, students have the opportunity to examine issues pertinent to 
the Asia region.
[bookmark: h.hv9s1udj5h9o]Sustainability [image: ]
Mathematics provides a foundation for the exploration of issues of sustainability. Students have the opportunity to learn about the mathematics underlying topics in sustainability, such as energy use and how to reduce consumption, alternative energy using solar cells and wind turbines, climate science and mathematical modelling. Through measurement and the reasoned use of data, students have the opportunity to measure and evaluate sustainability changes over time and develop a deeper appreciation of the world around them. Mathematical knowledge, skills and understanding are necessary to monitor and quantify both the impact of human activity on ecosystems and changes to conditions in the biosphere.
[bookmark: h.ceowkjke5y7a][bookmark: h.u5gaihvll57f]Critical and Creative Thinking [image: ]
Critical and creative thinking are key to the development of mathematical understanding. Mathematical reasoning and logical thought are fundamental elements of critical and creative thinking. Students are encouraged to be critical thinkers when justifying their choice of a calculation strategy or identifying relevant questions during an investigation. They are encouraged to look for alternative ways to approach mathematical problems, for example identifying when a problem is similar to a previous one, drawing diagrams or simplifying a problem to control some variables. Students are encouraged to be creative in their approach to solving new problems, combining the skills and knowledge they have acquired in their study of a number of different topics, within a new context.


[bookmark: h.5bpcpj14k1sg]Ethical Understanding [image: ]
Mathematics makes a clear distinction between the deductions made from basic principles and their consequences in different circumstances. Students have opportunities to explore, develop and apply ethical understanding to mathematics in a range of contexts. Examples include: collecting, displaying and interpreting data; examining selective use of data by individuals and organisations; detecting and eliminating bias in the reporting of information; exploring the importance of fair comparison and interrogating financial claims and sources.
[bookmark: h.z6k53b1w04ft]Information and Communication Technology Capability [image: ]
Mathematics provides opportunities for students to develop their information and communication technology (ICT) capability when they investigate, create and communicate mathematical ideas and concepts using fast, automated, interactive and multimodal technologies. Students can use their ICT capability to perform calculations; draw graphs; collect, manage, analyse and interpret data; share and exchange information and ideas; and investigate and model concepts and relationships. Digital technologies, such as calculators, spreadsheets, dynamic geometry software, graphing software and computer algebra software, can engage students and promote understanding of key concepts.
[bookmark: h.fayts6set9un]Intercultural Understanding [image: ]
Students have opportunities to understand that mathematical expressions use universal symbols, while mathematical knowledge has its origin in many cultures. Students are provided with opportunities to realise that proficiencies such as understanding, fluency, reasoning and problem solving are not culture or language-specific, but that mathematical reasoning and understanding can find different expression in different cultures and languages. The curriculum provides contexts for exploring mathematical problems from a range of cultural perspectives and within diverse cultural contexts. Students can apply mathematical thinking to identify and resolve issues related to living with diversity.
[bookmark: h.89mipkm0catp]Literacy [image: ]
Literacy is used throughout mathematics to understand and interpret word problems and instructions containing particular language featured in mathematics. Students have the opportunity to learn the vocabulary associated with mathematics, including synonyms, technical terminology, passive voice and common words with specific meanings in a mathematical context. Literacy is used to pose and answer questions, engage in mathematical problem solving and to discuss, produce and explain solutions. There are opportunities for students to develop the ability to create and interpret a range of media typical of mathematics ranging from calendars and maps to complex data displays.
[bookmark: h.jcf7kapn1ber][bookmark: h.j0hjttbts6vc]Numeracy [image: ]
Numeracy is embedded throughout the Mathematics Stage 6 syllabuses. It relates to a high proportion of the content descriptions across Years 11 and 12. Consequently, this particular general capability is not tagged in this syllabus.

Numeracy involves drawing on knowledge of particular contexts and circumstances in deciding when to use mathematics, choosing the mathematics to use and critically evaluating its use. To be numerate is to use mathematics effectively to meet the general demands of life at home, at work, and for participation in community and civic life. It is therefore important that the Mathematics curriculum provides the opportunity to apply mathematical understanding and skills in context, in other learning areas and in real-world scenarios.
[bookmark: h.e8kx3hu6li33]Personal and Social Capability [image: ]
Students are provided with opportunities to develop personal and social competence as they learn to understand and manage themselves, their relationships and their lives more effectively. Mathematics enhances the development of students’ personal and social capabilities by providing opportunities for initiative-taking, decision-making, communicating their processes and findings, and working independently and collaboratively in the mathematics classroom. Students have the opportunity to apply mathematical skills in a range of personal and social contexts. This may be through activities that relate learning to their own lives and communities, such as time management, budgeting and financial management, and understanding statistics in everyday contexts.
[bookmark: h.ewied9wnwjld]Civics and Citizenship [image: ]
Mathematics has an important role in civics and citizenship education because it has the potential to help us understand our society and our role in shaping it. The role of mathematics in society has expanded significantly in recent decades as almost all aspects of modern-day life are now quantified. Through modelling reality using mathematics and then manipulating the mathematics in order to understand and/or predict reality, students have the opportunity to learn mathematical knowledge, skills and understanding that are essential for active participation in the world in which we live.
[bookmark: h.o5p8vt35xc6]Difference and Diversity [image: ]
Difference and diversity comprises gender, ethnicity, ability and socio-economic circumstances.
Students make sense of and construct mathematical ideas in different ways, drawing upon their own unique experiences in life and prior learning. By valuing students’ diversity of ideas, teachers foster students’ efficacy in learning mathematics.
[bookmark: h.r68vro6l1qt3]Work and Enterprise [image: ]
Students have the opportunity to develop work and enterprise knowledge, skills and understanding through their study of mathematics in a work-related context. Students are encouraged to select and apply appropriate mathematical techniques and problem solving strategies through work-related experiences in the financial mathematics and statistical analysis topics. This allows them to make informed financial decisions by selecting and analysing relevant information.
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[bookmark: h.5l7wi69qzqnz][bookmark: h.ihn8wt3qlaq0][bookmark: _MATHEMATICS_GENERAL_YEAR][bookmark: _Toc466228850]Mathematics Standard Year 11 Course Content
[bookmark: h.d7kynmfsvmeq]Year 11 Course Structure and Requirements
The Year 11 course is organised in topics, with the topics divided into subtopics. The Year 11 course is undertaken by all students intending to study either the Mathematics Standard 1 Year 12 course or the Mathematics Standard 2 Year 12 course.

	Year 11 course
(120 hours)
	Mathematics Standard

	
	Topics
	Subtopics

	
	Algebra
		MS-A1 Formulae and Equations
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-A2 Linear Relationships

	
	Measurement
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-M1 Applications of Measurement
	MS-M2 Working with Time

	
	Financial Mathematics
		MS-F1 Money Matters

	
	Statistical Analysis
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S1 Data Analysis
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S2 Relative Frequency and Probability



· Students should experience content in the course in familiar and routine situations as well as unfamiliar situations.
· Students should be provided with regular opportunities involving the integration of technology to enrich the learning experience.

Topic: Algebra
Outcomes
A student:
· uses algebraic and graphical techniques to compare alternative solutions to contextual problems MS11-1
· represents information in symbolic, graphical and tabular form MS11-2
· makes predictions about everyday situations based on simple mathematical models MS11-6
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Topic Focus
Algebra involves the use of symbols to represent numbers or quantities and to express relationships, using mathematical models and applications.

Knowledge of algebra enables the modelling of a problem conceptually so that it is simpler to solve.

Study of algebra is important in developing students’ reasoning skills and logical thought processes, as well as their ability to represent and solve problems.
Subtopics
MS-A1: Formulae and Equations
MS-A2: Linear Relationships [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


Algebra
MS-A1 Formulae and Equations
Outcomes
A student:
· uses algebraic and graphical techniques to compare alternative solutions to contextual problems MS11-1
· makes predictions about everyday situations based on simple mathematical models MS11-6
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Subtopic Focus
The principal focus of this subtopic is to provide a solid foundation in algebraic skills, including finding solutions to a variety of equations in work-related and everyday contexts.

Students develop awareness of the applicability of algebra in their approach to everyday life.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
Content
Students:
· review substitution of numerical values into linear and non-linear algebraic expressions and equations ◊
· review evaluating the subject of a formula, given the value of other pronumerals in the formula
· change the subject of a formula
· solve problems involving formulae, including calculating distance, speed and time (with change of units of measurement as required) or calculating stopping distances of vehicles using a suitable formula AAM [image: ]
· develop and solve linear equations, including those derived from substituting values into a formula, or those developed from a word description AAM ◊ [image: ] [image: ] [image: ]
· calculate and interpret blood alcohol content (BAC) based on drink consumption and body weight AAM [image: ] [image: ]
· use formulae, both in word form and algebraic form, to calculate an estimate for blood alcohol content , including  and  where  is the number of standard drinks consumed,  is the number of hours of drinking, and  is the person’s weight in kilograms
· determine the number of hours required for a person to stop consuming alcohol in order to reach zero BAC, eg using the formula 
· describe limitations of methods estimating BAC


· calculate required medication dosages for children and adults from packets, given age or weight, using Fried’s, Young’s or Clark’s formula as appropriate AAM [image: ]
· Fried’s formula: 
· Young’s formula: 
· Clark’s formula: 


Algebra
MS-A2 Linear Relationships [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
Outcomes
A student:
· uses algebraic and graphical techniques to compare alternative solutions to contextual problems MS11-1
· represents information in symbolic, graphical and tabular form MS11-2
· makes predictions about everyday situations based on simple mathematical models MS11‑6
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Subtopic Focus
The principal focus of this subtopic is the graphing and interpretation of practical linear and direct variation relationships.

Students develop fluency in the graphical approach to linear modelling and its representativeness in common facets of their life.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
Content
Students:
· model, analyse and solve problems involving linear relationships, including constructing a straight-line graph and interpreting features of a straight-line graph, including the gradient and intercepts AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· recognise that a direct variation relationship produces a straight-line graph
· determine a direct variation relationship from a written description, a straight-line graph passing through the origin, or a linear function in the form  [image: ] [image: ]
· review the linear function  and understand the geometrical significance of  and 
· recognise the gradient of a direct variation graph as the constant of variation AAM [image: ] [image: ] [image: ]
· construct straight-line graphs both with and without the aid of technology (ACMGM040) [image: ]
· construct and analyse a linear model, graphically or algebraically, to solve practical direct variation problems, including the cost of filling a car with fuel or a currency conversion graph AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· identify and evaluate the limitations of a linear model in a practical context


Topic: Measurement
[bookmark: h.7upfxjr777er]Outcomes
A student:
· solves problems involving quantity measurement, including accuracy and the choice of relevant units MS11-3
· performs calculations in relation to two-dimensional and three-dimensional figures MS11-4
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.azogcuhu4b3u]Topic Focus
Measurement involves the application of knowledge, skills and understanding of numbers and geometry to quantify and solve problems in practical situations.

Knowledge of measurement enables completion of daily tasks such as making time estimations, measuring medicine, finding weights and understanding areas of materials or substances.

Study of measurement is important in developing students’ ability to make reasonable estimates for quantities, apply appropriate levels of accuracy to particular situations, and apply understanding of aspects of measurement such as length, area, volume and similarity to a variety of problems.
[bookmark: h.lwn8i5fcrrqq]Subtopics
MS-M1: Applications of Measurement [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-M2: Working with Time


[bookmark: h.5s6irkmmxz45]Measurement
[bookmark: h.980q6vpz3jdz]MS-M1 Applications of Measurement [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.sncivuy6xnk]Outcomes
A student:
· solves problems involving quantity measurement, including accuracy and the choice of relevant units MS11-3
· performs calculations in relation to two-dimensional and three-dimensional figures MS11-4
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.gcjlzgjm08bg]Subtopic Focus
The principal focus of this subtopic is to develop an awareness of the inherent error in measurements and to become competent in solving practical problems involving energy, mass, perimeter, area, volume and capacity.

Students develop knowledge of the concepts of measurement and demonstrate fluency with its application.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.92vrmrhcsv3c]Content
M1.1: Practicalities of measurement
Students:
· review the use of different metric units of measurement including units of area, take measurements, and calculate conversions between common units of measurement, for example kilometres to metres or litres to millilitres ◊
· calculate the absolute error of a reported measurement using  and state the corresponding limits of accuracy ◊
· find the limits of accuracy as given by:


· investigate types of errors, eg human error or device limitations [image: ]
· calculate the percentage error of a reported measurement using 

· use standard form and standard metric prefixes in the context of measurement, with and without a required number of significant figures ◊ [image: ]
· standard prefixes include nano-, micro-, milli-, centi-, kilo-, mega-, giga- and tera-


M1.2: Perimeter, area and volume
Students:
· review and extend how to solve practical problems requiring the calculation of perimeters and areas of triangles, rectangles, parallelograms, trapezia, circles, sectors of circles and composite shapes ◊ [image: ] [image: ]
· review the use of Pythagoras’ theorem to solve problems involving right-angled triangles
· review the use of a scale factor to find unknown lengths in similar figures
· solve problems involving surface area of solids including prisms, cylinders, spheres and composite solids
· solve problems involving volume and capacity of solids including prisms, cylinders, spheres, pyramids and composite solids
· convert between units of volume and capacity
· calculate perimeters and areas of irregularly shaped blocks of land by dissection into regular shapes including triangles and trapezia AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· derive the Trapezoidal rule for a single application, 
· use the Trapezoidal rule to solve a variety of practical problems with and without technology, eg the volume of water in a swimming pool [image: ]
· solve problems involving perimeters, area, surface area, volumes and capacity in a variety of contexts AAM

M1.3: Units of energy and mass
Students:
· review the use of metric units of mass in solving problems, including grams, kilograms and tonnes, their abbreviations and how to convert between them ◊ [image: ]
· use metric units of energy to solve problems, including calories, kilocalories, joules and kilojoules, their abbreviations and how to convert between them ◊
· use units of energy and mass to solve problems related to food and nutrition, including calories ◊ [image: ]
· use units of energy to solve problems involving the amount of energy expended in activities, for example kilojoules ◊ [image: ]
· use units of energy to solve problems involving the consumption of electricity, for example kilowatt hours, and investigate common appliances in terms of their energy consumption AAM ◊ [image: ] [image: ]


[bookmark: h.5k0dtey7ijgi]Measurement
[bookmark: h.iwdi1ecmq7ks]MS-M2 Working with Time
[bookmark: h.8un3e1w8o7ir]Outcomes
A student:
· solves problems involving quantity measurement, including accuracy and the choice of relevant units MS11-3
· performs calculations in relation to two-dimensional and three-dimensional figures MS11-4
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.4o9q1fpbvlqi]Subtopic Focus
The principal focus of this subtopic is to understand concepts related to locations on Earth’s surface and calculation of time differences.

Students develop awareness of being a global citizen and the relationships between different countries in terms of location, distance and time.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.f2xd9xxzbvoy]Content
Students:
· indicate positions on the Earth’s surface ◊
· locate points on Earth’s surface using latitude, longitude or position coordinates with a globe, an atlas and digital technologies, eg a smartphone or GPS device [image: ]
· understand and use the link between longitude and time to find time differences
· calculate times and time differences around the world AAM ◊
· review using units of time, converting between 12-hour and 24-hour clocks and calculating time intervals
· understand and use the link between longitude and time to find time differences
· solve problems involving time zones in Australia and in neighbouring nations, making any necessary allowances for daylight saving (ACMEM163) [image: ] [image: ] [image: ]
· solve problems involving Coordinated Universal Time (UTC), and the International Date Line (IDL)
· find time differences between two places on Earth using recognised international time zones (ACMEM165) [image: ] [image: ]
· review how to interpret timetables, eg bus, train and ferry timetables, and use them to solve problems [image: ] [image: ]
· solve practical problems, eg travelling east and west, incorporating time zones, or internet and phone usage across time zones, or the timing of events broadcast live from states of countries between different time zones [image: ] [image: ] [image: ] [image: ]


[bookmark: h.qrybm3bki2jf][bookmark: h.5pk250l857g7][bookmark: h.i2opboxk29y4][bookmark: h.vbt4v2zd7gax][bookmark: h.izmddz2bucnw][bookmark: h.8s0sc8x3d6dh][bookmark: h.82p47vgcmcon][bookmark: h.a9n9ded62s2h][bookmark: h.ot4fiy81jcnr][bookmark: h.solhs37hotjv][bookmark: h.bnattrn08hy5][bookmark: h.3ipl263ccycx][bookmark: h.kkwe44kptoqz][bookmark: h.hn4h4kl45myc][bookmark: h.ubxw0uhjx96f]Financial Mathematics
[bookmark: h.gvvwqlrzry8x]Outcomes
A student:
· represents information in symbolic, graphical and tabular form MS11-2
· models relevant financial situations using appropriate tools MS11-5
· makes predictions about everyday situations based on simple mathematical models MS11-6
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-2, MALS6-5, MALS6-6, MALS6-7, MALS6-8, MALS6-13, MALS6-14
[bookmark: h.foqprxn65o3e]Topic Focus
Financial Mathematics involves the application of knowledge, skills and understanding of numbers to earning, spending, investing, saving and borrowing money.

Knowledge of financial mathematics enables students to analyse different financial situations, to calculate the best options for given circumstances, and to solve financial problems.

Study of financial mathematics is important in developing students’ ability to make informed financial decisions, to be aware of the consequences of such decisions, and to manage personal financial resources effectively.
[bookmark: h.68evw0fl4s3x]Subtopics
MS-F1: Money Matters


[bookmark: h.xqd4mh8ngl12]Financial Mathematics
[bookmark: h.kdz1gcso68hq]MS-F1 Money Matters
[bookmark: h.rwg68yaqs3ae]Outcomes
A student:
· represents information in symbolic, graphical and tabular form MS11-2
· models relevant financial situations using appropriate tools MS11-5
· makes predictions about everyday situations based on simple mathematical models MS11-6
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-2, MALS6-5, MALS6-6, MALS6-7, MALS6-8, MALS6-13, MALS6-14
[bookmark: h.wqs25p4tjl8w]Subtopic Focus
The principal focus of this subtopic is to calculate and graph simple interest, manage earnings, wages and taxation, and develop an appropriate budget for a given situation.

Students develop an ability to justify various types of financial decisions which will affect their life now and into the future.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.fofntiptinjb]Content
F1.1: Interest and depreciation
Students:
· apply percentage increase or decrease in various contexts, eg calculating the goods and services tax (GST) payable on a range of goods and services, and calculating profit or loss in absolute and percentage terms ◊ [image: ] [image: ]
· calculate simple interest for different rates and periods (ACMEM064) ◊ [image: ]
· use technology or otherwise to compare simple interest graphs for different rates and periods [image: ]
· calculate the depreciation of an asset using the straight-line method as an application of the simple interest formula AAM ◊
· use , where  is the salvage value of the asset after  periods,  is the initial value of the asset,  is the amount of depreciation per period, and  is the number of periods
· use a spreadsheet to calculate and graph compound interest as a recurrence relation involving repeated applications of simple interest AAM ◊ [image: ]


F1.2: Earning and managing money
Students:
· calculate monthly, fortnightly, weekly, daily or hourly pay rates from a given salary, wages involving hourly rates and penalty rates, including situations involving overtime and other special allowances, and earnings based on commission (including commission based on a sliding scale), piecework or royalties ◊ [image: ] [image: ] [image: ] [image: ]
· calculate annual leave loading
· calculate payments based on government allowances and pensions (ACMGM003)
· calculate income tax ◊
· identify allowable tax deductions [image: ] [image: ] [image: ] [image: ]
· calculate taxable income after allowable tax deductions are taken from gross pay [image: ]
· calculate the Medicare levy (basic levy only)
· calculate the amount of Pay As You Go (PAYG) tax payable per fortnight or week using current tax scales, and use this to determine if more tax is payable or if a refund is owing after completing a tax return [image: ]
· calculate net pay following deductions from income ◊
· use technology to perform financial computations, for example calculating percentage change, calculating tax payable and preparing a wage-sheet ◊ [image: ] [image: ]

F1.3: Budgeting and household expenses
Students:
· interpret and use information about a household’s electricity, water or gas usage and related charges and costs from household bills AAM ◊ [image: ] [image: ]
· plan for the purchase of a car AAM ◊ [image: ] [image: ]
· investigate on-road costs for new and used vehicles, including sale price (or loan repayments), registration, insurance and stamp duty at current rates [image: ] [image: ]
· consider sustainability when choosing a vehicle to purchase, eg fuel consumption rates [image: ]
· calculate and compare the cost of purchasing different vehicles using a spreadsheet [image: ] [image: ]
· plan for the running and maintenance of a car AAM ◊ [image: ] [image: ]
· describe the different types of insurance available, including compulsory and non-compulsory third-party insurance, and comprehensive insurance [image: ] [image: ]
· investigate other running costs associated with ownership of a vehicle, eg cost of servicing, repairs and tyres [image: ] [image: ]
· calculate and compare the cost of running different vehicles using a spreadsheet [image: ] [image: ]
· prepare a personal budget for a given income, taking into account fixed and discretionary spending (ACMGM004) AAM ◊ [image: ] [image: ] [image: ]


[bookmark: h.dawyzu77nhfb]Topic: Statistical Analysis
[bookmark: h.z924gvetlxdg]Outcomes
A student:
· represents information in symbolic, graphical and tabular form MS11-2
· develops and carries out simple statistical processes to answer questions posed MS11-7
· solves probability problems involving multistage events MS11-8
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-2, MALS6-9, MALS6-10, MALS6-13, MALS6-14
[bookmark: h.h453padseghg]Topic Focus
Statistical Analysis involves the collection, exploration, display, analysis and interpretation of data to identify and communicate key information.

Knowledge of statistical analysis enables the careful interpretation of situations and raises awareness of contributing factors when presented with information by third parties, including the possible misrepresentation of information.

Study of statistics is important in developing students’ understanding of the contribution that statistical thinking makes to decision-making in society and in the professional and personal lives of individuals.
[bookmark: h.yvfup86ba8tu]Subtopics
MS-S1: Data Analysis [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-S2: Relative Frequency and Probability [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


[bookmark: h.7r7ijruwy69f]Statistical Analysis
[bookmark: h.8qb7dn2nq3u6]MS-S1 Data Analysis [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.mqads9tumdcq]Outcomes
A student:
· represents information in symbolic, graphical and tabular form MS11-2
· develops and carries out simple statistical processes to answer questions posed MS11-7
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-2, MALS6-9, MALS6-13, MALS6-14
[bookmark: h.hr2khuscvye5]Subtopic Focus
The principal focus of this subtopic is planning and management of data collection, classification and representation of data, calculation of summary statistics for single datasets and their use in the interpretation of data.

Students develop awareness of the importance of statistical processes and inquiry in society.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.qh1pc2rcfsrh]Content
S1.1: Classifying and representing data (grouped and ungrouped)
Students:
· describe and use appropriate data collection methods for a population or samples ◊
· investigate whether a sample obtained from a population may or may not be representative of the population by considering different kinds of sampling methods: systematic sampling, self-selected sampling, capture-recapture, simple random sampling and stratified sampling
· investigate the advantages and disadvantages of each type of sampling
· describe the potential faults in the design and practicalities of data collection processes, eg surveys, experiments and observational studies, misunderstandings and misrepresentations, including examples from the media
· classify data relating to a single random variable ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· classify a categorical variable as either ordinal, eg income level (low, medium, high) or nominal, eg place of birth (Australia, overseas)
· classify a numerical variable as either discrete, eg the number of rooms in a house, or continuous, eg the temperature in degrees Celsius


· review how to organise and display data into appropriate tabular and/or graphical representations AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· display categorical data in tables and, as appropriate, in both bar charts or Pareto charts
· display numerical data as frequency distribution tables and histograms, cumulative frequency distribution tables and graphs, dot plots and stem and leaf plots (including back-to-back where comparing two datasets)
· construct and interpret tables and graphs related to real-world contexts, including: motor vehicle safety including driver behaviour, accident statistics, blood alcohol content over time, running costs of a motor vehicle, costs of purchase and insurance, vehicle depreciation, rainfall, hourly temperature, household and personal water usage [image: ] [image: ]
· interpret and compare data by considering it in tabular and/or graphical representations AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· choose appropriate tabular and/or graphical representations to enable comparisons
· compare the suitability of different methods of data presentation in real-world contexts, including their visual appeal, eg a heat map to illustrate climate change data or the median house prices across suburbs [image: ] [image: ] [image: ]

S1.2: Summary statistics
Students:
· describe the distinguishing features of a population and sample ◊
· define notations associated with population values (parameters) and sample-based estimates (statistics), including population mean , population standard deviation , sample mean  and sample standard deviation 
· summarise and interpret grouped and ungrouped data through appropriate graphs and summary statistics AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· discuss the mode and determine where possible
· calculate measures of central tendency, including the arithmetic mean and the median (ACMEM050)
· investigate the suitability of measures of central tendency in real-world contexts and use them to compare datasets [image: ] [image: ]
· calculate measures of spread including the range, quantiles (including quartiles, deciles and percentiles), interquartile range (IQR) and standard deviation (calculations for standard deviation are only required by using technology) [image: ]
· investigate and describe the effect of outliers on summary statistics ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use different approaches for identifying outliers, including consideration of the distance from the mean or median, or the use of  and  as criteria, recognising and justifying when each approach is appropriate
· investigate and recognise the effect of outliers on the mean and median
· investigate real-world examples from the media illustrating appropriate and inappropriate uses or misuses of measures of central tendency and spread (ACMEM056) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· describe, compare and interpret the distributions of graphical displays and/or numerical datasets and report findings in a systematic and concise manner AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ] [image: ]
· identify modality (unimodal, bimodal or multimodal)
· identify shape (symmetric or positively or negatively skewed)
· identify central tendency, spread and outliers, using and justifying appropriate criteria
· calculate measures of central tendency or measures of spread where appropriate


· construct and compare parallel box-plots AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· complete a five-number summary for different datasets (ACMEM058)
· compare groups in terms of central tendency (median), spread (IQR and range) and outliers (using appropriate criteria)
· interpret and communicate the differences observed between parallel box-plots in the context of the data


[bookmark: h.snwueeydc9ef]Statistical Analysis
[bookmark: h.d1uqtsvnvyly]MS-S2 Relative Frequency and Probability [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.h3ajzxfuf73h]Outcomes
A student:
· solves probability problems involving multistage events MS11-8
· uses appropriate technology to investigate, organise and interpret information in a range of contexts MS11-9
· justifies a response to a given problem using appropriate mathematical terminology and/or calculations MS11-10
Related Life Skills outcomes: MALS6-10, MALS6-13, MALS6-14
[bookmark: h.ync7g97cw9cf]Subtopic Focus
The principal focus of this subtopic is to draw conclusions related to the chance that an event will occur.

Students develop awareness of the broad range of applications of probability concepts in everyday life and their use in decision-making.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.ifcrmoxuvne5]Content
Students:
· review, understand and use the language associated with theoretical probability and relative frequency ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· construct a sample space for an experiment and use it to determine the number of outcomes (ACMEM154)
· review probability as a measure of the ‘likely chance of occurrence’ of an event (ACMMM052)
· review the probability scale:  for each event , with  if  is an impossibility and  if  is a certainty (ACMMM053)
· determine the probabilities associated with simple games and experiments ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use the following definition of probability of an event where outcomes are equally likely: 
· calculate the probability of the complement of an event using the relationship 
· use arrays and tree diagrams to determine the outcomes and probabilities for multistage experiments (ACMEM156) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· construct and use tree diagrams to establish the outcomes for a simple multistage event
· use probability tree diagrams to solve problems involving two-stage events


· solve problems involving simulations or trials of experiments in a variety of contexts AAM ◊ [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· perform simulations of experiments using technology (ACMEM150) [image: ]
· use relative frequency as an estimate of probability (ACMEM152)
· recognise that an increasing number of trials produces relative frequencies that gradually become closer in value to the theoretical probability [image: ]
· identify factors that could complicate the simulation of real-world events (ACMEM153)
· solve problems involving probability and/or relative frequency in a variety of contexts AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use existing known probabilities, or estimates based on relative frequencies to calculate expected frequency for a given sample or population, eg predicting, by calculation, the number of people of each blood type in a population given a two-way table of percentage breakdowns
· calculate the expected frequency of an event occurring using  where  represents the number of times an experiment is repeated, and on each of those times the probability that the event occurs is 
Year 11
· 
[bookmark: h.tu6t6ge7xxux][bookmark: _MATHEMATICS_GENERAL_1][bookmark: _Toc466228851]Mathematics Standard 1 Year 12 Course Content
[bookmark: h.ai00w5knd6w4]Mathematics Standard 1 Year 12 Course Structure and Requirements
The courses are organised into topics, with the topics divided into subtopics.

	Year 12 course
(120 hours)
	Mathematics Standard 1

	
	Topics
	Subtopics

	
	Algebra
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-A3 Types of Relationships

	
	Measurement
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-M3 Right-angled Triangles
	MS-M4 Rates
	MS-M5 Scale Drawings

	
	Financial Mathematics
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F2 Investment
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F3 Depreciation and Loans

	
	Statistical Analysis
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S3 Further Statistical Analysis

	
	Networks
		MS-N1 Networks and Paths



· Students should experience content in the course in familiar and routine situations as well as unfamiliar situations.
· Students should be provided with regular opportunities involving the integration of technology to enrich the learning experience.


Topic: Algebra
Outcomes
A student:
· uses algebraic and graphical techniques to evaluate and construct arguments in a range of familiar and unfamiliar contexts MS1-12-1
· represents the relationships between changing quantities in algebraic and graphical forms 
MS1-12-6
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Topic Focus
Algebra involves the use of symbols to represent numbers or quantities and to express relationships, using mathematical models and applications.

Knowledge of algebra enables the modelling of a problem conceptually so that it is simpler to solve, before returning the solution to its more complex practical form.

Study of algebra is important in developing students’ reasoning skills and logical thought processes, as well as their ability to represent and solve problems.
Subtopics
MS-A3: Types of Relationships [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


Algebra
MS-A3 Types of Relationships [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
Outcomes
A student:
· uses algebraic and graphical techniques to evaluate and construct arguments in a range of familiar and unfamiliar contexts MS1-12-1
· represents the relationships between changing quantities in algebraic and graphical forms 
MS1-12-6
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Subtopic Focus
The principal focus of this subtopic is the graphing and interpretation of relationships, and the use of simultaneous linear equations in solving practical problems.

Students develop their ability to communicate concisely, use equations to describe and solve practical problems, and use algebraic or graphical representations of relationships to predict future outcomes.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
Content
A3.1: Simultaneous linear equations
Students:
· solve a pair of simultaneous linear equations graphically, by finding the point of intersection between two straight-line graphs, with and without technology [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· develop a pair of simultaneous linear equations to model a practical situation AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· solve practical problems that involve determining and interpreting the point of intersection of two straight-line graphs, including the break-even point of a simple business problem where cost and revenue are represented by linear equations AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]


A3.2: Graphs of practical situations
Students:
· construct a graph from a table of values both with and without technology [image: ]
· use values of physical phenomena, eg the growth of algae in a pond over time, or the rise and fall of the tide against a harbour wall over time to plot graphs and make predictions
· sketch the shape of a graph from a description of a situation, for example the time passed and the depth of water in different shaped containers, or the speed of a race car as it moves around different shaped tracks [image: ]
· determine the best model (linear or exponential) to approximate a graph by considering its shape, using technology where appropriate AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· identify the strengths and limitations of linear and non-linear models in given practical contexts AAM [image: ]


Topic: Measurement
[bookmark: h.dies1hfecn62]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness MS1-12-3
· analyses simple two-dimensional and three-dimensional models to solve practical problems MS1-12-4
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.mu2opbmhvxub]Topic Focus
Measurement involves the application of knowledge, skills and understanding of numbers and geometry to quantify and solve problems in practical situations.

Knowledge of measurement enables an understanding of basic daily situations involving rates and ratios, such as speed and the interpretation of maps and plans, effectively in a variety of situations.

Study of measurement is important in developing students’ ability to solve problems related to two-dimensional and three-dimensional models and representations and to work effectively with a variety of rates and ratios.
[bookmark: h.t2yjztnvm6ly]Subtopics
MS-M3: Right-angled Triangles [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-M4: Rates
MS-M5: Scale Drawings


[bookmark: h.sm1kxxar7mzh]Measurement
[bookmark: h.rmfdnh5nbzyl]MS-M3 Right-angled Triangles [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.gke7gidsaxfa]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness MS1-12-3
· analyses simple two-dimensional and three-dimensional models to solve practical problems MS1‑12-4
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.4znvlp3ixfi0]Subtopic Focus
The principal focus of this subtopic is to solve problems involving right-angled triangles in a range of practical contexts using Pythagoras’ theorem and basic trigonometric ratios.

Students develop their ability to justify mathematical thinking and to communicate solutions.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.23m0pjwsascw]Content
Students:
· review the application of Pythagoras’ theorem to solve practical problems in two dimensions AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· review and extend the use of trigonometric ratios (sin, cos, tan) to solve practical problems AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· work with angles correct to the nearest degree and/or minute
· understand various navigational methods
· understand the difference between compass and true bearings
· investigate navigational methods used by different cultures, including those of Aboriginal and Torres Strait Islander Peoples [image: ] [image: ]
· solve practical problems involving angles of elevation and depression and bearings AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ] [image: ]
· convert between compass and true bearings, eg convert N35°W into a true bearing


[bookmark: h.y1op3quu8fzl]Measurement
[bookmark: h.7641m637oy3i]MS-M4 Rates
[bookmark: h.dqzrrz8e6mx4]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness MS1-12-3
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-3, MALS6-13, MALS6-14
[bookmark: h.7273v8n74mas]Subtopic Focus
The principal focus of this subtopic is the use of rates to solve problems in practical contexts.

Students develop awareness of the use of rates and solve problems in everyday situations such as health sciences, travel and finance.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.7tsm5vg7mtzz]Content
Students:
· use, simplify and convert between units of rates, for example km/h and m/s, mL/min and L/h (ACMEM071, ACMEM072)
· use rates to solve practical problems AAM
· use rates to make comparisons, eg using unit prices to compare best buys, comparing heart rates after exercise (ACMEM016, ACMEM074) [image: ] [image: ] [image: ]
· use rates to determine costs, eg calculating the cost of a trade professional using rates per hour and call-out fees (ACMEM075) [image: ] [image: ] [image: ]
· work with speed as a rate, including interpreting distance-time graphs (travel graphs) and use them to solve problems related to speed, distance and time [image: ] [image: ] [image: ]
· calculate the amount of fuel used on a trip, given the fuel consumption rate, and compare fuel consumption statistics for various vehicles
· solve problems involving heart rates and blood pressure AAM
· describe heart rate as a rate expressed in beats per minute
· measure and graph a person’s heart rate over time under different conditions and identify mathematical trends [image: ]
· calculate target heart rate ranges during training [image: ]
· express blood pressure using measures of systolic pressure and diastolic pressure
· measure blood pressure over time and under different conditions
· use a blood pressure chart and interpret the ‘healthiness’ of a reading [image: ]


[bookmark: h.mg3934cxvdc3]Measurement
[bookmark: h.2hrr385j18gh]MS-M5 Scale Drawings
[bookmark: h.h4i50lyqb3ci]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness MS1-12-3
· analyses simple two-dimensional and three-dimensional models to solve practical problems MS1‑12-4
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.kt28hzlxpky7]Subtopic Focus
The principal focus of this subtopic is to interpret and use scale drawings and use similarity in solutions to practical problems involving measurement.

Students develop their ability to interpret and use house plans, designs and maps in the calculation of a range of measurements and solve related problems.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.ttvrdbn2ur1]Content
Students:
· solve practical problems involving ratio, for example map scales, mixtures for building materials or cost per item AAM [image: ] [image: ]
· work with ratio to express a ratio in simplest form, to find the ratio of two quantities and to divide a quantity in a given ratio
· use ratio to describe map scales
· use the conditions for similarity of two-dimensional figures, including similar triangles, to solve related problems
· use the linear scale factor for two similar figures to solve problems (ACMGM022)
· obtain measurements from scale drawings, including maps (including cultural mappings or models) or building plans, to solve problems AAM [image: ] [image: ]
· interpret commonly used symbols and abbreviations on building plans and elevation views [image: ]
· estimate and compare quantities, materials and costs using actual measurements from scale drawings, for example using measurements for packaging, clothing, cooking, painting, bricklaying and landscaping including sustainability issues AAM [image: ] [image: ]


[bookmark: h.u66b0xx0b6gm][bookmark: h.i3zvxp5j6qf9][bookmark: h.y7ulhu9oybjf][bookmark: h.fltjw8cms71a][bookmark: h.omi6gf7k0dn9][bookmark: h.l0kr95kpr58v][bookmark: h.k4ltb1kw06i0][bookmark: h.cr0nnxtlxclp][bookmark: h.809hyl81p8j4][bookmark: h.178fcvm8dgh5]Topic: Financial Mathematics
[bookmark: h.emshj7t03rrp]Outcomes
A student:
· makes informed decisions about financial situations likely to be encountered post-school MS1‑12‑5
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-5, MALS6-6, MALS6-13, MALS6-14
[bookmark: h.y3sa8wowtl]Topic Focus
Financial Mathematics involves the application of knowledge, skills and understanding of numbers to earning, spending, investing, saving and borrowing money.

Knowledge of financial mathematics enables students to analyse different financial situations, to calculate the best options for given circumstances, and to solve financial problems.

Study of financial mathematics is important in developing students’ ability to make informed financial decisions, to be aware of the consequences of such decisions, and to manage personal financial resources effectively.
[bookmark: h.r8e2d3ds36pp]Subtopics
MS-F2: Investment [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-F3: Depreciation and Loans [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


[bookmark: h.ll14yxusoys6]Financial Mathematics
[bookmark: h.jf7hlqbc7eit]MS-F2 Investment [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.ru7s1p96kmq4]Outcomes
A student:
· makes informed decisions about financial situations likely to be encountered post-school MS1‑12‑5
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-5, MALS6-6, MALS6-13, MALS6-14
[bookmark: h.xga6lb2bp5a7]Subtopic Focus
The principal focus of this subtopic is to calculate and compare the value of different types of investments over a period of time.

Students develop awareness of mechanisms to optimise their financial position, both now and into the future, justifying their thinking and reasoning mathematically.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.gia0bo2h9w8i]Content
Students:
· calculate the future value or present value and the interest rate of a compound interest investment using the formula  [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· compare the growth of simple interest and compound interest investments numerically and graphically, using technology [image: ] [image: ]
· investigate the effect of varying the interest rate, the term or the compounding period on the future value of an investment, using technology [image: ]
· compare and contrast different investment strategies, performing appropriate calculations when needed [image: ] [image: ] [image: ]
· solve practical problems involving compounding, for example determine the impact of inflation on prices and wages or calculate the appreciated value of items, for example antiques AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ] [image: ]


[bookmark: h.khx1zfcwzygn]Financial Mathematics
[bookmark: h.qxymqn1vm476]MS-F3 Depreciation and Loans [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.tfbzhcy2yd8z]Outcomes
A student:
· makes informed decisions about financial situations likely to be encountered post-school MS1‑12‑5
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-5, MALS6-6, MALS6-13, MALS6-14
[bookmark: h.u3l4ul8aayh8]Subtopic Focus
The principal focus of this subtopic is to gain an understanding of credit cards and reducing balance loans and that an asset may depreciate in value over time rather than appreciate.

Students develop their understanding of credit and loans in order to make informed financial decisions.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.24t8cqq3dkko]Content
Students:
· calculate the depreciation of an asset using the declining-balance method, using the formula , where  is the salvage value of the asset after  periods,  is the initial value of the asset,  is the depreciation rate per period, expressed as a decimal, and  is the number of periods, and realise that this is the compound interest formula, with a negative value for  AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· use technology to investigate depreciating values, numerically and graphically [image: ] [image: ]
· recognise a reducing balance loan as a compound interest loan with periodic repayments and use a spreadsheet to model a reducing balance loan [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· recognise that a smaller or additional repayment may affect the term and cost of your loan [image: ]
· use an online calculator to investigate the effect of the interest rate, the repayment amount or the making of an additional lump-sum payment, on the time taken to repay a loan [image: ]


· recognise credit cards as an example of a reducing balance loan and solve practical problems relating to credit cards
· identify the various fees and charges associated with credit card usage [image: ] [image: ]
· compare credit card interest rates with interest rates for other loans [image: ]
· interpret credit card statements, recognising the implications of only making the minimum payment [image: ] [image: ]
· understand what is meant by an interest-free period
· calculate the compounding interest charged on a retail purchase, transaction or the outstanding balance for a given number of days, both with and without the use of technology AAM [image: ]


[bookmark: h.ly3fmxssqbja]Topic: Statistical Analysis
[bookmark: h.c4jdkljcvrpc]Outcomes
A student:
· analyses representations of data in order to make predictions and draw conclusions MS1-12-2
· solves problems requiring statistical processes MS1-12-7
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-2, MALS6-7, MALS6-8, MALS6-13, MALS6-14
[bookmark: h.5vaxylo9l4mj]Topic Focus
Statistical Analysis involves the collection, display, analysis and interpretation of data to identify and communicate key information.

Knowledge of statistical analysis enables the careful interpretation of situations and raises awareness of contributing factors when presented with information by third parties, including the possible misrepresentation of information.

Study of statistical analysis is important in developing students’ appreciation of how conclusions drawn from data can be used to inform decisions made by groups such as scientific investigators, business people and policy-makers.
[bookmark: h.fja9l5xhjzpm]Subtopics
MS-S3: Further Statistical Analysis [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


[bookmark: h.byjvf3q76nyt]Statistical Analysis
[bookmark: h.nku0vnxwam4i]MS-S3 Further Statistical Analysis [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.d0kl2o7956f]Outcomes
A student:
· analyses representations of data in order to make predictions and draw conclusions MS1-12-2
· solves problems requiring statistical processes MS1-12-7
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-2, MALS6-7, MALS6-8, MALS6-13, MALS6-14
[bookmark: h.bnihcmcjgoeh]Subtopic Focus
The principal focus of this subtopic is the development of students’ understanding of the purpose and process of statistical investigation, taking into account appropriate basic design principles.

Students develop understanding of the complex nature of questionnaire design and potential misconceptions in statistical representations and reasoning.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.f5qekllvixtk]Content
S3.1: The statistical investigation process for a survey
Students:
· understand and use the statistical investigation process: identifying a problem and posing a statistical question, collecting or obtaining data, representing and analysing that data, then communicating and interpreting findings
· identify the target population to be represented (ACMEM132)
· investigate questionnaire design principles, eg simple language, unambiguous questions, consideration of number of choices, how data may be analysed to address the original question, issues of privacy and bias, ethics, and responsiveness to diverse groups and cultures AAM [image: ] [image: ] [image: ] [image: ] [image: ]
· implement the statistical investigation process to answer questions that involve comparing the data across two or more groups [image: ] [image: ]


S3.2: Exploring and describing data arising from two quantitative variables
Students:
· construct a bivariate scatterplot to identify patterns in the data that suggest the presence of an association (ACMGM052) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· use bivariate scatterplots (constructing them when needed) to describe the patterns, features and associations of bivariate datasets, justifying any conclusions AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· describe bivariate datasets in terms of form (linear/non-linear) and, in the case of linear, the direction (positive/negative) and strength of any association (strong/moderate/weak)
· identify the dependent and independent variables within bivariate datasets where appropriate
· describe and interpret a variety of bivariate datasets involving two numerical variables using real-world examples from the media, or freely available from government and business datasets [image: ] [image: ]
· model a linear relationship to the data by fitting a line of best fit by eye and by using technology (ACMEM141, ACMEM142) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· use the line of best fit to make predictions by either interpolation or extrapolation (ACMEM145) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· recognise the limitations of interpolation and extrapolation (ACMEM146)
· collect data, interpret and construct graphs using contexts, for example sustainability, household finance and the human body AAM [image: ] [image: ]


[bookmark: h.mlmdzljh0jrj]Topic: Networks
[bookmark: h.36kfk676iygg]Outcomes
A student:
· applies network techniques to solve network problems MS1-12-8
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-11, MALS6-12, MALS6-13, MALS6-14
[bookmark: h.n31q1hj1paso]Topic Focus
Networks involve the graphical representation and modelling of situations as an approach to decision-making processes.

Knowledge of networks enables development of a logical sequence of tasks or a clear understanding of connections between people or items.

Study of networks is important in developing students’ ability to interpret a set of connections or sequence of tasks as a concise diagram in order to solve related problems.
[bookmark: h.s9o96tr5vi4q]Subtopics
MS-N1: Networks and Paths


[bookmark: h.xf5t4nn45fpi]Networks
[bookmark: h.y2bntiw5okvg]MS-N1 Networks and Paths
[bookmark: h.55shjpcebsiy]Outcomes
A student:
· applies network techniques to solve network problems MS1-12-8
· chooses and uses appropriate technology effectively and recognises appropriate times for such use MS1-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others MS1-12-10
Related Life Skills outcomes: MALS6-11, MALS6-12, MALS6-13, MALS6-14
[bookmark: h.it9pa7kofy1r]Subtopic Focus
The principal focus of this subtopic is to identify and use network terminology and to solve problems involving networks.

Students develop their awareness of the applicability of networks throughout their lives, for example social media networks, and their ability to use associated techniques to optimise practical problems.
[bookmark: h.c9zecjg4mayo]Content
N1.1: Networks
Students:
· identify and use network terminology: vertices, edges, paths, the degree of a vertex, directed networks and weighted edges [image: ]
· solve problems involving network diagrams AAM
· recognise circumstances in which networks could be used, eg the cost of connecting various locations on a university campus with computer cables [image: ] [image: ] [image: ] [image: ]
· given a map, draw a network to represent the map, eg travel times for the stages of a planned journey [image: ]
· draw a network diagram to represent information given in a table

N1.2: Shortest paths
Students:
· determine the minimum spanning tree of a given network with weighted edges, AAM
· determine the minimum spanning tree by using Kruskal’s or Prim’s algorithms or by inspection
· determine the definition of a tree and a minimum spanning tree for a given network
· find a shortest path from one place to another in a network with no more than 10 vertices AAM [image: ]
· identify a shortest path on a network diagram
· recognise a circumstance in which a shortest path is not necessarily the best path or contained in any minimum spanning tree [image: ]
Standard 1 Year 12

[bookmark: h.8bkzjt40a8qt][bookmark: _MATHEMATICS_GENERAL_2][bookmark: _Toc466228852]Mathematics Standard 2 Year 12 Course Content
[bookmark: h.k5fs5l31bxls]Mathematics Standard 2 Year 12 Course Structure and Requirements
The courses are organised into topics, with the topics divided into subtopics.

	Year 12 course
(120 hours)
	Mathematics Standard 2

	
	Topics
	Subtopics

	
	Algebra
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-A4 Types of Relationships

	
	Measurement
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-M6 Non-right-angled Trigonometry
	MS-M7 Rates and Ratios

	
	Financial Mathematics
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F4 Investments and Loans
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-F5 Annuities

	
	Statistical Analysis
	[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S4 Bivariate Data Analysis
[image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] 	MS-S5 The Normal Distribution

	
	Networks
		MS-N2 Network Concepts
	MS-N3 Critical Path Analysis



· Students should experience content in the course in familiar and routine situations as well as unfamiliar situations.
· Students should be provided with regular opportunities involving the integration of technology to enrich the learning experience.


Topic: Algebra
Outcomes
A student:
· uses detailed algebraic and graphical techniques to critically evaluate and construct arguments in a range of familiar and unfamiliar contexts MS2-12-1
· solves problems by representing the relationships between changing quantities in algebraic and graphical forms MS2-12-6
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Topic Focus
Algebra involves the use of symbols to represent numbers or quantities and to express relationships. It is an essential tool in problem solving through the solution of equations, graphing of relationships and modelling with functions.

Knowledge of algebra enables the modelling of a problem conceptually so that it is simpler to solve, before returning the solution to its more complex practical form.

Study of algebra is important in developing students’ reasoning skills and logical thought processes, as well as their ability to represent and solve problems.
Subtopics
MS-A4: Types of Relationships [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


Algebra
MS-A4 Types of Relationships [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
Outcomes
A student:
· uses detailed algebraic and graphical techniques to critically evaluate and construct arguments in a range of familiar and unfamiliar contexts MS2-12-1
· solves problems by representing the relationships between changing quantities in algebraic and graphical forms MS2-12-6
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-1, MALS6-7, MALS6-8, MALS6-13, MALS6-14
Subtopic Focus
The principal focus of this subtopic is the graphing and interpretation of relationships, and the use of simultaneous linear equations in solving practical problems.

Students develop their ability to communicate concisely, use equations to describe and solve practical problems, and use algebraic or graphical representations of relationships to predict future outcomes.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
Content
A4.1: Simultaneous linear equations
Students:
· solve a pair of simultaneous linear equations graphically, by finding the point of intersection between two straight-line graphs, with and without technology [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· develop a pair of simultaneous linear equations to model a practical situation AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· solve practical problems that involve determining and interpreting the point of intersection of two straight-line graphs, including the break-even point of a simple business problem where cost and revenue are represented by linear equations AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]


A4.2: Non-linear relationships
Students:
· use an exponential model to solve problems AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· graph and recognise an exponential function in the form  and  with and without technology [image: ]
· interpret the meaning of the intercepts of an exponential graph in a variety of contexts [image: ]
· construct and analyse an exponential model of the form  and  where  is a constant, to solve a practical growth or decay problem [image: ]
· construct and analyse a quadratic model to solve practical problems involving quadratic functions or expressions of the form , for example braking distance against speed AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· recognise the shape of a parabola and that it always has a turning point and an axis of symmetry
· graph a quadratic function with and without technology [image: ]
· interpret the turning point and intercepts of a parabola in a practical context
· consider the range of values for  and  for which the quadratic model makes sense in a practical context
· recognise that reciprocal functions of the form  , where  is a constant, represent inverse variation, identify the rectangular hyperbolic shape of these graphs and their important features AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· use a reciprocal model to solve practical inverse variation problems algebraically and graphically, eg the amount of pizza received when sharing a pizza between increasing numbers of people


Topic: Measurement
[bookmark: h.8qe5e5vxv96n]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness, including the degree of accuracy and the conversion of units where appropriate MS2-12-3
· analyses two-dimensional and three-dimensional models to solve practical problems MS2-12-4
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.pr9tdd6dmxm]Topic Focus
Measurement involves the application of knowledge, skills and understanding of numbers and geometry to quantify and solve problems in practical situations.

Knowledge of measurement enables an understanding of basic daily situations involving rates and ratios, such as speed and the interpretation of maps and plans, effectively in a variety of situations.

Study of measurement is important in developing students’ ability to solve problems related to two-dimensional and three-dimensional models and representations and to work effectively with a variety of rates and ratios.
[bookmark: h.bt58s8d3winw]Subtopics
MS-M6: Non-right-angled Trigonometry [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-M7: Rates and Ratios


[bookmark: h.5x3vjewinr6u]Measurement
[bookmark: h.8og2vbmnye99]MS-M6 Non-right-angled Trigonometry [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.32uevrmh3ll9]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness, including the degree of accuracy and the conversion of units where appropriate MS2-12-3
· analyses two-dimensional and three-dimensional models to solve practical problems MS2-12-4
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.8q0o381qk7tq]Subtopic Focus
The principal focus of this subtopic is to solve problems involving right-angled and non-right-angled triangles in a variety of contexts.

Students develop their ability to justify mathematical thinking and communicate solutions in an ordered and concise fashion.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.2vzx434h85f6]Content
Students:
· review and use the trigonometric ratios to find the length of an unknown side or the size of an unknown angle in a right-angled triangle AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use technology to investigate the sign of  and  for  [image: ] [image: ] 
· determine the area of any triangle, given two sides and an included angle, by using the rule 
, and solve related practical problems AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· solve problems involving non-right-angled triangles using the sine rule,  (ambiguous case excluded) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· find the size of an obtuse angle, given that it is obtuse
· solve problems involving non-right-angled triangles using the cosine rule,  AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· understand various navigational methods
· understand the difference between compass and true bearings
· investigate navigational methods used by different cultures, including those of Aboriginal and Torres Strait Islander Peoples [image: ] [image: ]


· solve practical problems involving Pythagoras’ theorem, the trigonometry of right-angled and non-right-angled triangles, angles of elevation and depression and the use of true bearings and compass bearings AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· work with angles correct to the nearest degree and/or minute
· construct and interpret compass radial surveys and solve related problems [image: ] [image: ] [image: ]


[bookmark: h.1s7krll8pbzy]Measurement
[bookmark: h.x1bylowgw8h2]MS-M7 Rates and Ratios
[bookmark: h.7sj39outdik6]Outcomes
A student:
· interprets the results of measurements and calculations and makes judgements about their reasonableness, including the degree of accuracy and the conversion of units where appropriate MS2-12-3
· analyses two-dimensional and three-dimensional models to solve practical problems MS2-12-4
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-3, MALS6-4, MALS6-13, MALS6-14
[bookmark: h.jsiivyx8de9m]Subtopic Focus
The principal focus of this subtopic is the use of rates and ratios to solve problems in practical contexts, including the interpretation of scale drawings.

Students develop awareness of the use of rates and ratios and solve problems in everyday situations, such as health sciences, energy and finance.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.5r1v91g8dxit]Content
Students:
· use rates to solve and describe practical problems AAM
· use rates to make comparisons, eg using unit prices to compare best buys, working with speed, comparing heart rates after exercise and considering target heart rate ranges during training [image: ] [image: ] [image: ]
· know that a watt (W) is the International System of Units (SI) derived unit of power and is equal to one joule per second
· interpret the energy rating of household appliances and compare running costs of different models of the same type of appliance, considering costs of domestic electricity, eg calculate the cost of running a 200-watt television for six hours if the average peak rate for domestic electricity is $0.15/kWh [image: ]
· investigate local council requirements for energy-efficient housing [image: ]
· calculate the amount of fuel used on a trip, given the fuel consumption rate, and compare fuel consumption statistics for various vehicles
· solve practical problems involving ratio, for example capture-recapture, mixtures for building materials or cost per item AAM [image: ] [image: ]
· work with ratio to express a ratio in simplest form, to find the ratio of two quantities and to divide a quantity in a given ratio
· use ratio to describe map scales


· obtain measurements from scale drawings, including maps (including cultural mappings or models) or building plans, to solve problems AAM [image: ] [image: ]
· interpret commonly used symbols and abbreviations on building plans and elevation views [image: ]
· calculate the perimeter or area of a section of land, using the Trapezoidal rule where appropriate, from a variety of sources, including a site plan, an aerial photograph, radial surveys or maps that include a scale [image: ]
· calculate the volume of rainfall over an area, using , from a variety of sources, including a site plan, an aerial photograph, radial surveys or maps that include a scale [image: ]


[bookmark: h.pom4h5nnprzs][bookmark: h.4utvhh1ahmaw][bookmark: h.qnwp77xe9427][bookmark: h.nq7nknp281rp][bookmark: h.f0zeys43hlml][bookmark: h.wuqmyie9pgbj][bookmark: h.xonnj8jf86s][bookmark: h.rl6g42b26fs9][bookmark: h.l8p4m9rmi9hf][bookmark: h.w161225jfxst]Topic: Financial Mathematics
[bookmark: h.qi24y8nm2t1j]Outcomes
A student:
· makes informed decisions about financial situations, including annuities and loan repayments MS2-12-5
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-5, MALS6-6, MALS6-13, MALS6-14
[bookmark: h.6l64fehbm3y5]Topic Focus
Financial Mathematics involves the application of knowledge, skills and understanding of numbers to earning, spending, investing, saving and borrowing money.

Knowledge of financial mathematics enables students to analyse different financial situations, to calculate the best options for given circumstances, and to solve financial problems.

Study of financial mathematics is important in developing students’ ability to make informed financial decisions, to be aware of the consequences of such decisions, and to manage personal financial resources effectively.
[bookmark: h.r1gb2czcgdtz]Subtopics
MS-F4: Investments and Loans [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-F5: Annuities [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


[bookmark: h.dkz0qdk8a2ga]Financial Mathematics
[bookmark: h.rcsk1wh0rhjq]MS-F4 Investments and Loans [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.shxxf9c6so5l]Outcomes
A student:
· makes informed decisions about financial situations, including annuities and loan repayments MS2-12-5
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-5, MALS6-6, MALS6-13, MALS6-14
[bookmark: h.eka1jctmzm7c]Subtopic Focus
The principal focus of this subtopic is to calculate and compare the value of different types of investments, including shares, over a period of time and to gain an understanding of reducing balance loans and that an asset may depreciate in value over time rather than appreciate.

Students develop awareness of mechanisms to optimise their financial position, both now and into the future, justifying their thinking and reasoning mathematically.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.v75k9e9khquy]Content
F4.1: Investments
Students:
· calculate the future value  or present value  and the interest rate of a compound interest investment using the formula  [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· compare the growth of simple interest and compound interest investments numerically and graphically, linking graphs to linear and exponential modelling using technology [image: ] [image: ]
· investigate the effect of varying the interest rate, the term or the compounding period on the future value of an investment, using technology [image: ]
· compare and contrast different investment strategies, performing appropriate calculations when needed [image: ]
· solve practical problems involving compounding, for example determine the impact of inflation on prices and wages AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· work with shares and calculate the appreciated value of items, for example antiques AAM [image: ] [image: ]
· record and graph the price of a share over time
· calculate the dividend paid on a portfolio of shares, and the dividend yield (excluding franked dividends)


F4.2: Depreciation and loans
Students:
· calculate the depreciation of an asset using the declining-balance method using the formula , where  is the salvage value of the asset after  periods,  is the initial value of the asset,  is the depreciation rate per period, expressed as a decimal, and  is the number of periods, as an application of the compound interest formula AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· solve practical problems involving reducing balance loans, for example determining the total loan amount and monthly repayments AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ]
· recognise credit cards as an example of a reducing balance loan and solve practical problems relating to credit cards AAM
· identify the various fees and charges associated with credit card usage [image: ] [image: ]
· compare credit card interest rates with interest rates for other loan types [image: ]
· interpret credit card statements, recognising the implications of only making the minimum payment [image: ] [image: ]
· understand what is meant by an interest-free period
· calculate the compounding interest charged on a retail purchase, transaction or the outstanding balance for a given number of days, using technology or otherwise [image: ]
· 

[bookmark: h.pycml3loqyy]Financial Mathematics
[bookmark: h.hj5snyy465pk]MS-F5 Annuities [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.ae44htqnrhe9]Outcomes
A student:
· makes informed decisions about financial situations, including annuities and loan repayments MS2-12-5
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-5, MALS6-6, MALS6-13, MALS6-14
[bookmark: h.9lj8sbyvz4j]Subtopic Focus
The principal focus of this subtopic is the nature and mathematics of annuities, the processes by which they accrue, and ways of optimising their value as an investment.

Students develop awareness of the use of annuities in their lives, for example superannuation and home loans.

Within this subtopic, schools have the opportunity to identify areas of Stage 5 content which may need to be reviewed to meet the needs of students.
[bookmark: h.ip9uglkd8ruz]Content
Students:
· solve compound interest related problems involving financial decisions, for example a home loan, a savings account, a car loan or an annuity AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ] [image: ] [image: ]
· identify an annuity as an investment account with regular, equal contributions and interest compounding at the end of each period, or as a single sum investment from which regular, equal withdrawals are made [image: ]
· using technology, model an annuity as a recurrence relation, and investigate (numerically or graphically) the effect of varying the amount and frequency of each contribution, the interest rate or the payment amount on the duration and/or future value of the annuity [image: ]
· use a table of interest factors to perform annuity calculations, eg calculating the present or future value of an annuity, the contribution amount required to achieve a given future value or the single sum that would produce the same future value as a given annuity [image: ] [image: ] [image: ]


[bookmark: h.n0byo8g9h6p2]Topic: Statistical Analysis
[bookmark: h.a7s9clmw001t]Outcomes
A student:
· analyses representations of data in order to make inferences, predictions and draw conclusions MS2-12-2
· solves problems requiring statistical processes, including the use of the normal distribution, and the correlation of bivariate data MS2-12-7
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-2, MALS6-9, MALS6-13, MALS6-14
[bookmark: h.qrarjdwhjxnn]Topic Focus
Statistical Analysis involves the collection, display, analysis and interpretation of data to identify and communicate key information.

Knowledge of statistical analysis enables the careful interpretation of situations and raises awareness of contributing factors when presented with information by third parties, including the possible misrepresentation of information.

Study of statistical analysis is important in developing students’ understanding of how conclusions drawn from data can be used to inform decisions made by groups, such as scientific investigators, business people and policy-makers.
[bookmark: h.qq8dd2z2b2df]Subtopics
MS-S4: Bivariate Data Analysis [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
MS-S5: The Normal Distribution [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]


[bookmark: h.8z2upgnlzikt]Statistical Analysis
[bookmark: h.atvrvr5pn2mb]MS-S4 Bivariate Data Analysis [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.9v84x6v8imej]Outcomes
A student:
· analyses representations of data in order to make inferences, predictions and draw conclusions MS2-12-2
· solves problems requiring statistical processes, including the use of the normal distribution, and the correlation of bivariate data MS2-12-7
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-2, MALS6-9, MALS6-13, MALS6-14
[bookmark: h.b7u2nv63ub74]Subtopic Focus
The principal focus of this subtopic is to introduce students to a variety of methods for identifying, analysing and describing associations between pairs of numerical variables.

Students develop the ability to display, interpret and analyse statistical relationships related to bivariate numerical data analysis and use this ability to make informed decisions.
[bookmark: h.3ds8ekrxb7ra]Content
Students:
· construct a bivariate scatterplot to identify patterns in the data that suggest the presence of an association (ACMGM052) AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]
· use bivariate scatterplots (constructing them when needed) to describe the patterns, features and associations of bivariate datasets, justifying any conclusions AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· describe bivariate datasets in terms of form (linear/non-linear) and, in the case of linear, the direction (positive/negative) and strength of any association (strong/moderate/weak)
· identify the dependent and independent variables within bivariate datasets where appropriate
· describe and interpret a variety of bivariate datasets involving two numerical variables using real-world examples from the media or freely available from government or business datasets [image: ] [image: ]
· calculate and interpret Pearson’s correlation coefficient  using technology to quantify the strength of a linear association of a sample (ACMGM054) [image: ]
· model a linear relationship by fitting an appropriate line of best fit to a scatterplot and using it to describe and quantify associations AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· fit a line of best fit both by eye and by using technology to the data (ACMEM141, ACMEM142) [image: ]
· fit a least-squares regression line to the data using technology [image: ]
· interpret the intercept and gradient of the fitted line (ACMGM059)


· use the appropriate line of best fit, both found by eye and by applying the equation, to make predictions by either interpolation or extrapolation [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· recognise the limitations of interpolation and extrapolation, and interpolate from plotted data to make predictions where appropriate (ACMGM062) [image: ]
· solve problems that involve identifying, analysing and describing associations between two numerical variables AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· construct, interpret and analyse scatterplots for bivariate numerical data in practical contexts AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ] [image: ] [image: ] [image: ]
· demonstrate an awareness of issues of privacy and bias, ethics, and responsiveness to diverse groups and cultures when collecting and using data
· investigate using biometric data obtained by measuring the body or by accessing published data from sources including government organisations, and determine if any associations exist between identified variables [image: ] [image: ]


[bookmark: h.fwbtn7ed7ad1][bookmark: h.g08jtt36t4xd][bookmark: h.ytes90cspso][bookmark: h.mqo6rar9raz2][bookmark: h.yonpvg5j4f9l][bookmark: h.s3fi5bitto0w]Statistical Analysis
[bookmark: h.nv84v3bnv3tm]MS-S5 The Normal Distribution [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_orange_0_55cm.png]
[bookmark: h.pe20dfudki6x]Outcomes
A student:
· analyses representations of data in order to make inferences, predictions and draw conclusions MS2-12-2
· solves problems requiring statistical processes, including the use of the normal distribution, and the correlation of bivariate data MS2-12-7
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-2, MALS6-9, MALS6-13, MALS6-14
[bookmark: h.u7bmczq0np08]Subtopic Focus
The principal focus of this subtopic is to develop an understanding of the properties of the normal distribution and the value of relative measure in the analysis and comparison of datasets arising from random variables that are normally distributed.

Students develop techniques to analyse normally distributed data and make judgements in individual cases justifying the reasonableness of their solutions.
[bookmark: h.25di9vod2oo6]Content
Students:
· recognise a random variable that is normally distributed, justifying their reasoning, and draw an appropriate ‘bell-shaped’ frequency distribution curve to represent it [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· identify that the mean and median are approximately equal for data arising from a random variable that is normally distributed
· calculate the -score (standardised score) corresponding to a particular value in a dataset AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use the formula , where  is the mean and  is the standard deviation [image: ]
· describe the -score as the number of standard deviations a value lies above or below the mean
· recognise that the set of -scores for data arising from a random variable that is normally distributed has a mean of 0 and standard deviation of 1
· use calculated -scores to compare scores from different datasets, for example comparing students’ subject examination scores AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use collected data to illustrate that, for normally distributed random variables, approximately 68% of data will have -scores between -1 and 1, approximately 95% of data will have -scores between -2 and 2 and approximately 99.7% of data will have -scores between -3 and 3 (known as the empirical rule) [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· apply the empirical rule to a variety of problems
· indicate by shading where results sit within the normal distribution, eg where the top 10% of data lies


· use -scores to identify probabilities of events less or more extreme than a given event AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png]
· use statistical tables to determine probabilities [image: ]
· use technology to determine probabilities [image: ]
· use -scores to make judgements related to outcomes of a given event or sets of data AAM [image: C:\Users\mackaway\Downloads\Mathematics flag and paperclip\paperclip_black_0_37cm.png] [image: ]


[bookmark: h.beq3lnen9lf]Topic: Networks
[bookmark: h.ojydi0dozqw4]Outcomes
A student:
· solves problems using networks to model decision-making in practical problems MS2-12-8
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-11, MALS6-12, MALS6-13, MALS6-14
[bookmark: h.g0qkimbxvpy1]Topic Focus
Networks involve the graphical representation and modelling of situations as an approach to decision-making processes.

Knowledge of networks enables development of a logical sequence of tasks or a clear understanding of connections between people or items.

Study of networks is important in developing students’ ability to interpret a set of connections or sequence of tasks as a concise diagram in order to solve related problems.
[bookmark: h.dojub2uov01l]Subtopics
MS-N2: Network Concepts
MS-N3: Critical Path Analysis


[bookmark: h.lrdo45blztyl]Networks
[bookmark: h.t7eqqimmjf6b]MS-N2 Network Concepts
[bookmark: h.icm42n48so1j]Outcomes
A student:
· solves problems using networks to model decision-making in practical problems MS2-12-8
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-11, MALS6-12, MALS6-13, MALS6-14
[bookmark: h.x7j5zedsdo0]Subtopic Focus
The principal focus of this subtopic is to identify and use network terminology and to solve problems involving networks.

Students develop their awareness of the applicability of networks throughout their lives, for example social media networks, and their ability to use associated techniques to optimise practical problems.
[bookmark: h.n6vrqh90aw3s]Content
N2.1: Networks
Students:
· identify and use network terminology: vertices, edges, paths, the degree of a vertex, directed networks and weighted edges [image: ] [image: ]
· solve problems involving network diagrams AAM
· recognise circumstances in which networks could be used, eg the cost of connecting various locations on a university campus with computer cables [image: ] [image: ] [image: ]
· given a map, draw a network to represent the map, eg travel times for the stages of a planned journey [image: ]
· draw a network diagram to represent information given in a table
· investigate and solve practical problems, eg planning a garbage bin collection route

N2.2: Shortest paths
Students:
· determine the minimum spanning tree of a given network with weighted edges AAM
· determine the minimum spanning tree by using Kruskal’s or Prim’s algorithms or by inspection
· determine the definition of a tree and a minimum spanning tree for a given network
· use minimum spanning trees to solve minimal connector problems, eg minimising the length of cable needed to provide power from a single power station to substations in several towns (ACMGM103) [image: ]
· find a shortest path from one place to another in a network with no more than 10 vertices AAM [image: ]
· identify a shortest path on a network diagram
· recognise a circumstance in which a shortest path is not necessarily the best path or contained in any minimum spanning tree [image: ]

[bookmark: h.6qyvzpjyxrcv]Networks
[bookmark: h.guclpywngj92]MS-N3 Critical Path Analysis
[bookmark: h.pfrtg6uuh70e]Outcomes
A student:
· solves problems using networks to model decision-making in practical problems MS2-12-8
· chooses and uses appropriate technology effectively in a range of contexts, and applies critical thinking to recognise appropriate times and methods for such use MS2-12-9
· uses mathematical argument and reasoning to evaluate conclusions, communicating a position clearly to others and justifying a response MS2-12-10
Related Life Skills outcomes: MALS6-11, MALS6-12, MALS6-13, MALS6-14
[bookmark: h.xyqgq5wdvuwx]Subtopic Focus
The principal focus of this subtopic is to use critical path analysis in the optimisation of real-life problems.

Students develop awareness that critical path analysis is a useful tool in project planning, management and logistics.
[bookmark: h.m927ntqjjc04]Content
Students:
· construct a network to represent the duration and interdependencies of activities that must be completed during a particular project, for example a student schedule, or preparing a meal AAM [image: ] [image: ] [image: ] [image: ]
· given activity charts, prepare network diagrams and use critical path analysis to determine the minimum time for a project to be completed AAM
· use forward and backward scanning to determine the earliest starting time (EST) and latest starting time (LST) for each activity in the project (ACMGM105)
· understand why the EST for an activity could be zero, and in what circumstances it would be greater than zero [image: ]
· calculate float times of non-critical activities (ACMGM108) [image: ]
· understand what is meant by critical path
· use ESTs and LSTs to locate the critical path(s) for the project (ACMGM106)
· solve small-scale network flow problems, including the use of the ‘maximum-flow minimum-cut’ theorem, for example determining the maximum volume of oil that can flow through a network of pipes from an oil storage tank (the source) to a terminal (the sink) (ACMGM109) AAM
· convert information presented in a table into a network diagram
· determine the flow capacity of a network and whether the flow is sufficient to meet the demand in various contexts
Standard 2 Year 12

[bookmark: h.wob72bcbpau8][bookmark: _GLOSSARY][bookmark: _Toc466228853]Glossary

	Glossary term
	Elaboration

	Aboriginal and Torres Strait Islander Peoples
	Aboriginal Peoples are the first peoples of Australia and are represented by over 250 language groups each associated with a particular Country or territory. Torres Strait Islander Peoples whose island territories to the north east of Australia were annexed by Queensland in 1879 are also Indigenous Australians and are represented by five cultural groups.

An Aboriginal and/or Torres Strait Islander person is someone who:
· is of Aboriginal and/or Torres Strait Islander descent
· identifies as an Aboriginal person and/or Torres Strait Islander person, and
· is accepted as such by the Aboriginal and/or Torres Strait Islander community in which they live.

	absolute error
	The absolute error of a measurement is half of the smallest unit on the measuring device. The smallest unit is called the precision of the device.

	allowable tax deductions
	Allowable tax deductions are expenses incurred that are related to your job and profession and can be deducted from your salary to obtain your taxable income. These form part of an individual’s or company’s tax return.

	ambiguous case in trigonometry
	In trigonometry, the ambiguous case refers to using the sine rule to calculate the size of an angle in a triangle where there are two possibilities for the angle, one obtuse and one acute, leading to two possible triangles.

	annuity
	An annuity is a compound interest investment from which payments are made or received on a regular basis for a fixed period of time.

	appreciated value
	Appreciation is an increase in the value of an asset over time. An appreciated value is the value an asset has increased to over that time.

	array
	An array is an ordered collection of objects or numbers arranged in rows and columns.

	asymptote
	An asymptote is a line.
· A horizontal asymptote is a horizontal line whose distance from the curve becomes as small as we please for all large values on the horizontal axis.
· The line  is a vertical asymptote if the curve is not defined at  and the vertical values of the curve become as large as we please (positive or negative) as  approaches .

	bearing
	A bearing is a direction from one point on the Earth’s surface to another. Two types of bearings may be used: compass bearing and true bearings.

	bias
	Bias generally refers to a systematic favouring of certain outcomes more than others, due to unfair influence (knowingly or otherwise).

	bivariate data
	Bivariate data is data relating to two variables that have both been measured on the same set of items or individuals. For example the arm spans and heights of 16-year-olds, the sex of primary school students and their attitude to playing sport.

	blood alcohol content (BAC)
	Blood alcohol content measures the amount of alcohol present in the bloodstream, and may be used for legal purposes.

	blood pressure
	Blood pressure is the pressure exerted by circulating blood upon the walls of blood vessels. It is usually measured at a person's upper arm. Blood pressure is expressed in terms of the systolic (maximum) pressure over diastolic (minimum) pressure and is measured in millimetres of mercury (mm Hg).

	box-plot
	A box-plot is a graphical display of a five-number summary.

In a box-plot, the ‘box’ (a rectangle) represents the interquartile range (IQR) with ‘whiskers’ reaching out from each end of the box towards maximum and minimum values in the dataset. A line in the box is used to indicate the location of the median. Also known as a box-and-whisker plot.

	break-even point
	The break-even point is the point at which income and cost of production are equal.

	categorical data
	Data associated with a categorical variable is called categorical data. Also known as qualitative data.

	categorical variable
	A categorical variable is a variable whose values are categories.

Examples include major blood type (A, B, AB or O) or principal construction type (brick, concrete, timber, steel, other).

Categories may have numerical labels, for example postcodes, but these labels have no numerical significance, they merely serve as labels.

	compass bearing
	Compass bearings are specified as angles either side of north or south. For example a compass bearing of N50°E is found by facing north and moving through an angle of 50° to the east.

	complement
	The complement of an event refers to when the event does NOT occur. For example if  is the event of throwing a 5 on a die, then the complement of , denoted by  or , is throwing a number that is NOT 5 on a die.

	constant of variation
	Also known as the constant of proportionality. See direct or inverse variation.

	continuous data
	Continuous data is data associated with continuous variables and is a type of numerical data.

	continuous variable
	A continuous variable is a numerical variable that can take any value that lies along a continuum. In practice, the observed values are subject to the accuracy of the measurement instrument used to obtain these values.

Examples include height, reaction time to a stimulus and systolic blood pressure.

	critical path
	The critical path is the sequence of network activities which combine to have the longest overall duration so as to determine the shortest possible time needed to complete a project.

	cumulative frequency
	The cumulative frequency is the accumulating total of frequencies within an ordered dataset.

	cumulative frequency graph
	A cumulative frequency graph or ‘ogive’ is a curve or series of straight lines representing the cumulative frequency for a given dataset.

	deciles
	Deciles divide an ordered dataset into ten equal parts. See also quantiles.

	dependent variable
	A dependent variable within a statistical model is one whose value depends upon that of another. It is represented on the vertical axis of a scatterplot. The dependent variable is also known as the outcome variable or the output of a function.

	depreciation
	Depreciation is a decrease in the value of an asset over time.

	diastolic pressure
	Diastolic pressure is the blood pressure in the arteries when the heart muscle is relaxed between beats.

	direct variation
	Two variables are in direct variation if one is a constant multiple of the other. This can be represented by the equation , where  is the constant of variation (or proportion). Also known as direct proportion, it produces a linear graph through the origin.

	directed networks
	A directed network is a network whose edges have arrows and travel is only possible in the direction of the arrows.

	discrete data
	Discrete data is data associated with discrete variables and is a type of numerical data.

	discrete variable
	A discrete variable is a numerical variable whose values can be listed.

Examples include the number of children in a family, shoe size or the number of days in a month.

	dividend
	A dividend of a share is a sum of money paid by a company to its shareholders out of its profits.

	dividend yield
	A dividend yield is the dividend expressed as a percentage of the current share price.

	earliest starting time (EST)
	The earliest starting time is the earliest time that any activity can be started after all prior activities have been completed.

	edge (in networks)
	In a network diagram, an edge refers to a line which joins vertices to each other. Also called an arc.

	elevation views
	Elevation views are scale drawings showing what a building looks like from the front, back and sides.

	event
	An event is a set of outcomes for a random experiment.

	exponential function
	An exponential function is a function in which the independent variable occurs as an exponent (or power/index) with a positive base. For example  is an exponential function where  is the independent variable.

	exponential model
	Creating an exponential model involves fitting an exponential graph and/or function to a practical situation or set of data.

	extrapolation
	Extrapolation occurs when the fitted model is used to make predictions using values that are outside the range of the original data upon which the fitted model was based. Extrapolation far beyond the range of the original data is a dangerous process as it can sometimes lead to quite erroneous predictions.

	five-number summary
	A five-number summary is a method for summarising a dataset using five statistics: the minimum value, the first quartile, the median, the third quartile and the maximum value.

	float time
	Float time is the amount of time that a task in a project network can be delayed without causing a delay to subsequent tasks.

	flow capacity
	The flow capacity of a network can be found using the maximum-flow minimum-cut theorem and depends upon the capacity of each edge in the network.

	fuel consumption rate
	The fuel consumption rate of a vehicle measures how much fuel it uses and is usually measured in litres per 100 kilometres (L/100 km).

	future value
	The future value of an investment or annuity is the total value of the investment at the end of the term of the investment, including all contributions and interest earned.

	future value interest factors
	Future value interest factors are the values of an investment at a specific date. A table of these factors can be used to calculate the future value of different amounts of money that are invested at a certain interest rate for a specified period of time.

	gross pay
	Gross pay is the total income per pay period (weekly, fortnightly, monthly as appropriate).

	GST
	GST is an abbreviation for the Goods and Services Tax which, in Australia, is a flat percentage of tax levied on most goods and services.

	heart rate
	Heart rate is the speed of a heartbeat in beats per minute (bpm) and measures the number of contractions of the heart per minute.

	income tax
	Income tax is a government tax levied on taxable income.

	independent variable
	An independent variable within a statistical model is one whose outcomes are not due to those of another variable and is represented on the horizontal axis of a scatterplot. The independent variable is also referred to as the input of a function.

	interpolation
	Interpolation occurs when a fitted model is used to make predictions using values that lie within the range of the original data.

	interquartile range (IQR)
	The interquartile range is a measure of the spread within a numerical dataset. It is equal to the difference between the upper quartile  and the lower quartile ; that is, 

	inverse variation
	Two variables are in inverse variation (or inverse proportion) if one is a constant multiple of the reciprocal of the other. Hence, as one variable increases, the other variable decreases.

For example if  is inversely proportional to , they are connected by the equation , where  is a constant of variation (or proportion).

	Kruskal’s algorithm
	Kruskal’s algorithm finds a minimum spanning tree for a connected weighted network graph.

	latest starting time (LST)
	The latest starting time is the latest time an activity may be started after all prior activities have been completed and without delaying the project.

	least-squares regression line
	Least-squares regression is a method for finding a straight line that summarises the relationship between two variables, within the range of the dataset.

The least-squares regression line is the line that minimises the sum of the squares of the residuals. Also known as the least-squares line of best fit.

	limits of accuracy
	The limits of accuracy for a recorded measurement are the possible upper and lower bounds for the actual measurement.

	line of best fit
	A line of best fit is a line drawn through a scatterplot of data points that most closely represents the relationship between two variables.

	maximum-flow minimum-cut theorem
	The maximum-flow minimum-cut theorem states that the flow through a network cannot exceed the value of any cut in the network and that the maximum flow equals the value of the minimum cut, ie it identifies the ‘bottle-neck’ in the system.

	measures of central tendency
	Measures of central tendency are the values about which the set of data values for a particular variable are scattered. They are a measure of the centre or location of the data.

The two most common measures of central tendency are the mean and the median.

	measures of spread
	Measures of spread describe how similar or varied the set of data values are for a particular variable.

Common measures of spread include the range, combinations of quantiles (deciles, quartiles, percentiles), the interquartile range, variance and standard deviation.

	minimum spanning tree
	A minimum spanning tree is a spanning tree of minimum length in a connected, undirected network. It connects all the vertices together with the minimum total weighting for the edges.

	modality
	Modality describes the number of peaks in a set of data.

For example data can be unimodal (having one peak), bimodal (having two peaks) or multimodal (having many peaks).

	net pay
	Net pay is the remaining amount of gross pay after tax and other deductions have been made.

	network
	A network is a group or system of interconnecting objects which can be represented as a diagram of connected lines (called edges) and points (called vertices). For example a rail network.

	network diagram
	A network diagram is a representation of a group of objects called vertices that are connected together by lines called edges. Also known as a network graph.

	nominal data
	Nominal data is a type of categorical data that has no natural order in which the categories may be placed, for example eye colour.

	normal distribution
	The normal distribution is a type of continuous distribution where the mean, median and mode are equal and the scores are symmetrically arranged either side of the mean. The graph of a normal distribution is often called a ‘bell curve’ due to its shape, as shown below.
[image: ]

	numerical data
	Numerical data is data associated with a numerical variable.

Also known as quantitative data.

	numerical variable
	Numerical variables are variables whose values are numbers. Numerical variables can be either discrete or continuous.

	ordinal data
	Ordinal data is a type of categorical data where the possible categorical responses have a natural order. For example level of happiness: very unhappy, unhappy, neutral, happy, very happy.

	outcome
	An outcome is a single possible result from a chance experiment.

	outlier
	An outlier in a dataset is a data value that appears to be inconsistent with the remainder of that dataset.

	parabola
	A parabola is the graph of a quadratic function. The vertex of a parabola is its highest or lowest point (or turning point). The parabola has an axis of symmetry through its vertex.

	Pareto chart
	A Pareto chart is a type of chart that contains both a bar and a line graph, where individual values are represented in descending order by the bars and the cumulative total is represented by the line graph.

	path
	A path in a network diagram is a walk in which all of the edges and all the vertices are different. A path that starts and finishes at different vertices is said to be open, while a path that starts and finishes at the same vertex is said to be closed. There may be multiple paths between the same two vertices.

	Pay As You Go (PAYG) tax
	Pay As You Go tax is a system for making regular tax instalments which are removed from gross pay towards the expected income tax liability for that financial year.

	Pearson’s correlation coefficient
	Pearson’s correlation coefficient is a statistic that measures the strength of the linear relationship between a pair of variables or datasets. Its value lies between -1 and 1 (inclusive). Also known as simply the correlation coefficient. For a sample, it is denoted by .

	percentage error
	The percentage error of a measurement is the absolute error expressed as a percentage of the recorded measurement.

	percentiles
	Percentiles divide an ordered dataset into 100 equal parts. See also quantiles.

More formally, it is a statistical measure indicating the value below which a given percentage of observations in a group of observations lie. For example the 20th percentile is the value below which 20% of the observations may be found.

	piecework
	Piecework is employment where a worker is paid a fixed rate for each item produced or action performed regardless of the time taken.

	population
	The population in statistics is the entire dataset from which a statistical sample may be drawn.

	present value
	The present value of an investment is the single sum of money (or principal) that could be initially invested to produce a future value over a given period of time.

	Prim’s algorithm
	Prim's algorithm determines a minimum spanning tree for a connected weighted network.

	quadratic function
	A quadratic function is a function of the form   where . For example: 

	quadratic model
	Creating a quadratic model involves fitting a quadratic graph and/or function to a set of data or creating a model to describe a practical situation.

	quantiles
	Quantiles are a set of values that divide an ordered dataset into equal groups. Examples include quartiles, deciles and percentiles.

Formally in statistics, quantiles are cutpoints dividing the range of a probability distribution into continuous intervals with equal probabilities, or dividing the observations in a sample in the same way.

	quartiles
	Quartiles divide an ordered dataset into four equal parts.

There are three quartiles. The first or lower quartile , divides off (approximately) the lowest 25% of data values. The second quartile  is the median. The third or upper quartile , divides off (approximately) the highest 25% of data values. See also quantiles.

	radial survey
	A radial survey can be used to measure the area of an irregular block of land. In a radial survey, a central point is chosen within the block of land and measurements are taken along intervals from this point to each vertex. The angles between these intervals at the central point are also measured and recorded.

	rate
	A rate is a particular kind of ratio in which the two quantities are measured in different units. For example the ratio of distance to time, known as speed, is a rate because distance and time are measured in different units (such as kilometres and hours). The value of the rate depends on the units in which the quantities are expressed.

	ratio
	A ratio is a quotient or proportion of two numbers, magnitudes or algebraic expressions. It is often used as a measure of the relative size of two objects. For example the ratio of the length of a side of a square to the length of a diagonal is  that is:  

	reciprocal function
	A function where the independent variable, , is the denominator in a fraction. Examples of reciprocal functions include those of the form:  See also inverse variation.

	reciprocal model
	Creating a reciprocal model involves fitting a reciprocal graph and/or a function to a practical situation or set of data.

	rectangular hyperbola
	The graph of a reciprocal function is a type of rectangular hyperbola.

A rectangular hyperbola is a hyperbola for which the asymptotes are perpendicular.

	recurrence relation
	A recurrence relation occurs when each successive application uses the resultant value of the previous application to generate the next value. Examples include compound interest and annuities.

	reducing balance loan
	A reducing balance loan is a compound interest loan where the loan is repaid by making regular payments and the interest paid is calculated on the amount still owing (the reducing balance of the loan) after each payment is made.

	relative frequency
	Relative frequency is a measure of the number of times that an event has occurred in a repeated experiment. If an event  occurs  times when a chance experiment has been repeated  times, then the relative frequency of  is:  

	sample space
	The sample space of a chance experiment is the set of all possible outcomes for that experiment.

	sampling
	Sampling is the selection of a subset of data from a statistical population. Methods of sampling include:
· systematic sampling  sample data is selected from a random starting point and using a fixed periodic interval
· self-selecting sampling  non-probability sampling where individuals volunteer themselves to be part of a sample
· simple random sampling  sample data is chosen at random where each member has an equal probability of being chosen
· stratified sampling  after dividing the population into separate groups or strata, a random sample is then taken from each group/strata in an equivalent proportion to the size of that group/strata in the population.

A sample can be used to estimate the characteristics of the statistical population.

	scale factor
	A scale factor is a number that scales, or multiplies, or reduces some quantity.

If two or more figures are similar, their sizes can be compared. The scale factor is the ratio of the length of one side on one figure to the length of the corresponding side on the other figure. It is a measure of magnification or reduction, the change of size.

	scatterplot
	A scatterplot is a two-dimensional data plot using Cartesian coordinates to display the values of two variables in a bivariate dataset. Also known as a scatter graph.

	share
	A share is one of the equal parts into which a company's capital is divided, entitling the shareholder to a portion of the company’s profits.

	shortest path
	A shortest path in a network diagram is a path between two vertices in a network where the sum of the weights of its edges are minimised.

	sketch
	A sketch is an approximate representation of a graph, including labelled axes, intercepts and any other important relevant features. Compared to the corresponding graph, a sketch should be recognisably similar but does not need to be exact.

	spanning tree
	A spanning tree of an undirected network diagram is a tree which includes all the vertices of the original network connected together, but not necessarily all the edges of the original network diagram. A network can have many different spanning trees.

	standard deviation
	Standard deviation is a measure of the spread of a dataset. It gives an indication of how far, on average, individual data values are spread from the mean.

	standard drink
	A drink that contains 10 grams of alcohol is called a standard drink.

	standard form
	A real number is expressed in standard form when it is written in the form  where  and  is an integer. Also known as scientific notation.

	straight-line method of depreciation
	In straight-line method of depreciation, the value of the depreciating asset decreases by the same amount during each time period.

Also known as the ‘Prime Cost method’.

	summary statistics
	Summary statistics refers to numbers that summarise a given dataset. For example a five-number summary.

	target heart rate
	The target heart rate is defined as the minimum number of heartbeats in a given amount of time in order to reach the level of exertion necessary for cardiovascular fitness and is specific to a person's age, gender or physical fitness. An example of a target heart rate is 150 bpm to burn fat for a woman in her 30s.

	tax return
	A tax return is an annual statement of all income, allowable deductions, PAYG tax paid and other personal financial information so as to allow the Australian Taxation Office to calculate the amount of income tax an individual should pay for the financial year.

	taxable income
	Taxable income is the amount of yearly income that is used to calculate an individual’s payable income tax equal to gross income less allowable tax deductions.

	Trapezoidal rule
	The Trapezoidal rule uses trapezia to approximate the area of an irregular shape, often with a curved boundary. Given a transverse line of length  and two perpendicular offset lengths  and , one application of the Trapezoidal rule is given by: 

	tree (networks)
	A tree is an undirected network in which any two vertices are connected by exactly one path.

	tree diagram
(probability)
	A tree diagram is a diagram that can be used to determine the outcomes of a multistep random experiment. A probability tree diagram has the probability for each stage written on the branches.

	true bearing
	True bearings are measured in degrees clockwise from true north and are written with three digits being used to specify the direction.

For example the direction of north is specified 000°, east is specified as 090°, south is specified as 180° and north-west is specified as 315°.

	vertex (in networks)
	A vertex is a point in a network diagram at which lines of pathways (called edges) intersect or branch. Also called a node.

	weighted edge
	A weighted edge is an edge of a network diagram that has a number assigned to it which implies some numerical value such as cost, distance or time.

	-score
	A -score is a statistical measure of how many standard deviations a raw score is above or below the mean. A -score can be positive or negative, indicating whether it is above or below the mean, or zero. Also known as a standardised score.
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