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[bookmark: _Toc189728719]About this resource
This document is Part 2 of an assessment package designed to assess the outcomes from Unit 12 – investigating parabolas of the Department of Education’s Stage 5 Year 10 sample scope and sequence.


[bookmark: _Toc189728720]Task description
Type of task: In-class task
[bookmark: _Toc189728721]Outcomes
[bookmark: _Toc189728722]Core
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
simplifies algebraic fractions with numerical denominators and expands algebraic expressions MA5-ALG-C-01
identifies connections between algebraic and graphical representations of quadratic and exponential relationships in various contexts MA5-NLI-C-01
identifies and compares features of parabolas and exponential curves in various contexts MA5-NLI-C-02
[bookmark: _Toc189728723]Path
interprets and compares non-linear relationships and their transformations, both algebraically and graphically MA5-NLI-P-01
simplifies algebraic fractions involving indices, and expands and factorises algebraic expressions MA5-ALG-P-01
selects and applies appropriate algebraic techniques to operate with algebraic fractions, and expands, factorises and simplifies algebraic expressions MA5-ALG-P-02
solves monic quadratic equations, linear inequalities and cubic equations of the form  MA5-EQU-P-01
solves linear equations of more than 3 steps, monic and non-monic quadratic equations, and linear simultaneous equations MA5-EQU-P-02
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[bookmark: _Toc189728724]Task details
You will have one hour to show what you know and understand about parabolas and quadratic relationships.
During that time, you will:
create a mind map that reflects your knowledge and understanding of parabolas and quadratics. A diagram of a set of parabolas will be provided as a starting point.
solve a non-routine problem. 
The timing for the task will be as follows:
20 minutes to create the mind map
20 minutes to attempt the non-routine problem 
20 minutes to refine the mind map and complete the non-routine problem.
[bookmark: _Toc189728725]Submission details
The task will be completed under exam conditions. 
Provide important details regarding the date and time of the task, equipment that can be brought to complete the task and the procedure if absent on the day of the task.


[bookmark: _Toc189728726]What is the teacher looking for?
This outline highlights what is expected in your written response.
The teacher is looking to see how well you:
use multiple representations of a parabola
use correct mathematical language to communicate about parabolas and quadratic expressions and equations
choose and apply mathematical techniques to solve problems
communicate your thinking and reasoning
justify your strategies when solving a non-routine problem
examine the connection between algebraic and graphical representations of parabolas and quadratic equations
describe key features of a parabola such as the intercepts, axis of symmetry and concavity
compare and make connections between graphs and equations.


[bookmark: _Toc189728727]Supporting information
The following is an example of a mind map for right-angled trigonometry. It is an example of how a mind map could be written. You do not need to copy this structure when you create your mind map on parabolas and quadratic relationships. This mind map is based around the 3 coloured triangles. 
[image: A mind map for trigonometry. It shows 3 blue right-angled triangles, in a blue box. The first triangle has a base of x centimetres, a hypotenuse of 12 centimetres and the angle between them is 30 degrees. The second triangle has the 2 shorter sides of 7 and 8 centimetres. The angle opposite the 7-centimetre side is labelled theta. The third triangle has a side length of 17 centimetres and a hypotenuse of x centimetres. The angle opposite the 17-centimetre side is labelled 42 degrees.
A box above the triangles shows the mnemonic SOHCAHTOA and indicates that the letters represent the trigonometric ratios. Sine theta equals opposite over hypotenuse, cos theta equals adjacent over hypotenuse and tan theta equals opposite over adjacent.
A box shows a basic right-angled triangle with the sides labelled A and O for the shorter sides and H for the hypotenuse. There is an explanation that the labels could be the letters, such as O, the abbreviation, such as opp or the word, such as opposite.
There is a note that says the ratios only work for right-angled triangles and an arrow pointing to the steps to solve problems. The steps are numbered. First, decide on sine, cos or tan. Then, substitute. Then, solve, then round and add units. 
There is a solution for each of the 3 triangles, which follow the steps. The first solution shows an answer of 10.4 centimetres and indicates that the equation had an unknown numerator and you should multiply. The second solution, 41.1 degrees, has an unknown angle and you use the inverse. The third solution, 25.4 centimetres, has an unknown denominator, which means you need to swap it.
A box shows that the ratios can be used for angles of elevation and depression. The box shows a basic example of each of the types of angles. Another box shows that the ratios could be used with bearings. There are some basic diagrams of bearings and a note to the side to say that to do this you need to make right-angled triangles first.]


[bookmark: _Toc189728728]Contents of the mind map
The following is a list of ideas that could be included in your mind map:
[bookmark: _Toc184711301][bookmark: _Toc189728729]Core
expanding binomial products
the relationship between a pattern, table of values, quadratic equation and the graph of a parabola
identifying the key features of the graph of  and 
the shape of a parabola
the - and - intercepts of a parabola
the axis of symmetry of a parabola
the vertex of a parabola
the similarities and differences between a linear equation, an exponential equation and a quadratic equation and their graphs.
[bookmark: _Toc184711302][bookmark: _Toc189728730]Path
The following dot points relate to Path content.
Teachers should edit the list, according to the assessment requirements of the cohort.
Perfect squares and the difference of 2 squares
The effect of the value of  on the shape of the graph of  and the graph of 
The effect of the values of  and  on the shape and position of the graph of 
Factorising monic and non-monic quadratics
Solve quadratic equations by factorising, completing the square and/or the quadratic formula
Using ‘completing the square’ to identify features of different graphs
The relationship between the quadratic formula and the features of a parabola
Finding - and -intercepts algebraically from a quadratic equation
Determining the equation of the axis of symmetry and the coordinates of the vertex of a parabola
Graphing quadratic relationships
Using the discriminant to identify whether a given quadratic equation has real solutions, and if there are real solutions, determine if they are equal
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[bookmark: _Toc189728731]Marking guidelines
Table 1 – assessment marking guidelines
	Criteria
	Working towards developing
	Developing
	Developed
	Well developed
	Feedback

	Representations of parabolas and quadratics
	Attempts to annotate or reference the parabolas provided within the task.
	Represents a parabola as a table of values, a graph or an equation.
	Shows connections, with some accuracy, between the graph of a parabola and its equation.
	Accurately shows the connection between the graph of a parabola and its equation.
	

	Features of a parabola
	Attempts to identify some features of a parabola, such as the intercepts, the shape of the parabola and the axis of symmetry.
	Identifies features of a parabola.
	Identifies and explains features of a parabola.
	Identifies and explains all features of a parabola and how to find them from the equation.
	

	Mathematical communication and reasoning
	Uses limited mathematical language to communicate their reasoning.
	Uses some mathematical language to communicate their reasoning.
	Uses appropriate mathematical language to communicate reasoning, explain solutions and justify results.
	Uses precise mathematical language consistently and effectively to communicate reasoning, explain solutions and justify results.
	

	Application of quadratic relationships (Core)
	Attempts to complete the table of values.
	Attempts to explain why a parabola would not represent the catenary.
	Explains why a parabola would not represent the catenary using the features of a parabola and one representation.
	Explains why a parabola would not represent the catenary using the features of a parabola and multiple representations.
	

	Algebraic techniques 
(Path content)
	Attempts to factorise a quadratic expression.
	Successfully factorises a quadratic expression or recognises the connection between binomial products and quadratic relationships.
	Successfully factorises a variety of quadratic expressions.
	Uses connections between the terms of quadratic expressions and binomial products to strategically approach the problem.
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[bookmark: _Hlk183417322]This resource contains NSW Curriculum and syllabus content. The NSW Curriculum is developed by the NSW Education Standards Authority. This content is prepared by NESA for and on behalf of the Crown in right of the State of New South Wales. The material is protected by Crown copyright.
Please refer to the NESA Copyright Disclaimer for more information https://educationstandards.nsw.edu.au/wps/portal/nesa/mini-footer/copyright.
NESA holds the only official and up-to-date versions of the NSW Curriculum and syllabus documents. Please visit the NSW Education Standards Authority (NESA) website https://educationstandards.nsw.edu.au and the NSW Curriculum website https://curriculum.nsw.edu.au.
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© State of New South Wales (Department of Education), 2025
The copyright material published in this resource is subject to the Copyright Act 1968 (Cth) and is owned by the NSW Department of Education or, where indicated, by a party other than the NSW Department of Education (third-party material).
Copyright material available in this resource and owned by the NSW Department of Education is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) license.
[image: Creative Commons Attribution license logo.]
This license allows you to share and adapt the material for any purpose, even commercially.
Attribution should be given to © State of New South Wales (Department of Education), 2025.
Material in this resource not available under a Creative Commons license:
the NSW Department of Education logo, other logos and trademark-protected material
material owned by a third party that has been reproduced with permission. You will need to obtain permission from the third party to reuse its material.
Links to third-party material and websites
Please note that the provided (reading/viewing material/list/links/texts) are a suggestion only and implies no endorsement, by the New South Wales Department of Education, of any author, publisher, or book title. School principals and teachers are best placed to assess the suitability of resources that would complement the curriculum and reflect the needs and interests of their students.
If you use the links provided in this document to access a third-party's website, you acknowledge that the terms of use, including licence terms set out on the third-party's website apply to the use which may be made of the materials on that third-party website or where permitted by the Copyright Act 1968 (Cth). The department accepts no responsibility for content on third-party websites.
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