
Graphs of inverse trigonometric functions
Students develop the graphs of inverse sine, cosine and tangent by reflecting restricted trigonometric functions in the line , with and without graphing applications. They identify and compare key features, including domain, range, endpoints, asymptotes and symmetry.
Students will need at least one digital device per pair to interact with Amplify Classroom during this lesson.
[bookmark: _Toc144284346][bookmark: _Toc149036889]Learning intention
To understand the graphs and properties of inverse trigonometric functions.
Success criteria
I can sketch the graphs of and by reflecting the restricted trigonometric graphs in .
I can identify and describe key features of inverse trigonometric graphs, including domain, range, key points, asymptotes and symmetry.
I can classify inverse trigonometric functions as odd, even or neither, and justify my reasoning.


Outcomes
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
solves problems involving inverse trigonometric functions ME1-12-03
Content
Graphs of inverse trigonometric functions
Graph  for , then use a reflection in  to graph  with and without graphing applications
Graph  for , then use a reflection in  to graph  with and without graphing applications
Graph  for , then use a reflection in  to graph  with and without graphing applications
Classify ,  and  as odd, even, or neither odd nor even
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Retrieval practice
	Students use screens 1–5 of the Amplify Classroom activity (bit.ly/graphs-invtrig) to review adding and subtracting functions and graphing functions involving absolute value.
	Pose-Pause-Pounce-Bounce
	Students retrieve the graphing skills needed for later in the lesson and reinforce that when adding or subtracting functions, the corresponding -values are added or subtracted.

	Activating prior knowledge
	Students use screens 6–8 of the Amplify Classroom activity to revisit the restricted domains of sine, cosine and tangent. Use screen 9 of the activity to review reflecting a restricted graph in .
	
	Ensure that students understand one-to-one functions and reflection in 
. Reinforce that this reflection interchanges the  and coordinates of corresponding points.

	Connecting learning
	Students construct inverse trigonometric graphs on screens 10–13 of the Amplify Classroom activity, then compare their domains, ranges, symmetry and key features on screens 14–15 of the activity.
	Pose-Pause-Pounce-Bounce
Think-Pair-Share
	Reinforce how the domain and range interchange for functions and their inverses, comparing graph features of odd, even or neither.

	Releasing responsibility
	Students use Appendix A to practise sketching the graphs by hand. Use slides 4–6 of the PowerPoint Graphs of inverse trigonometric functions to review their sketches and discuss graph features.
	Pose-Pause-Pounce-Bounce
	Emphasise the process: restrict – reflect – swap. Restrict the domain of the trigonometric curve, reflect in 
, using key points to support accuracy, then swap the domain and range.

	Independent practice
	Have students use Appendix B to independently sketch combinations of inverse trigonometric functions. Students then compare and revise their graphs with a partner.
	
	The purpose of this activity is to apply prior knowledge of combination sketches to the inverse trigonometric graphs, preparing for future content.



Activity structure
Please use the associated PowerPoint Graphs of inverse trigonometric functions to display images in this lesson.
Retrieval practice
Before completing this activity, you will need to set up an Amplify Classroom (bit.ly/createamplifyclassroom) and use the pacing feature to restrict students’ screens.
With at least one digital device per pair of students, assign screens 1–5 of the Amplify Classroom activity ‘Graphs of inverse trigonometric functions’ (bit.ly/graphs-invtrig) to retrieve students’ knowledge of adding and subtracting functions and graphing functions involving absolute values.
Reinforce that when adding or subtracting functions, the corresponding -values are added or subtracted. Highlight that 2 functions can have a constant sum and that the order in which functions are subtracted is important.
Use the teacher dashboard to display selected student responses from screens 4 and 5. Use the Pose-Pause-Pounce-Bounce questioning strategy (bit.ly/P-P-P-B) to compare the effect of the position of the absolute value signs on the graph.
Consolidate that when the absolute value is taken of the function, any part of the graph below the -axis is reflected across the -axis so that all -values are non-negative. For , retain the part of  on and to the right of the -axis and reflect it across the -axis. The original part of  to the left is replaced.
Reinforce that these graphing skills will be used to interpret and transform the inverse trigonometric graphs later in the lesson.
Activating prior knowledge
1. Use the Amplify Classroom teacher dashboard to extend pacing to screens 6–8, where students will trace the section of each trigonometric graph corresponding to its restricted domain.
Initiate a class discussion by asking: Why can’t  use the same restricted domain as ?
Students should identify that restricting  to  does not produce a one-to-one function and fails the horizontal line test.
Extend pacing to screen 9, where students will sketch the inverse of the restricted function by reflecting its graph in the line .
Students should be familiar with reflecting functions in the line  to obtain its inverse from the Year 11 Mathematics Extension 1, Further work with functions, outcome ME1-11-01. Reinforce that this reflection interchanges the  and coordinates of corresponding points.
Connecting learning
1. Extend pacing to include screens 10–13 for students to explore reflecting the restricted trigonometric graphs in the line and then determine the domain and range for each.
Initiate a class discussion using the Pose-Pause-Pounce-Bounce questioning strategy to ask students:
How are the domains and ranges of the restricted trigonometric graphs related to those of their corresponding inverse trigonometric functions?
Why is the range of  written using round brackets, while the ranges of 
 and  use square brackets?
For a function and its inverse, the domain and range are interchanged. The graphs of  and  have endpoints, while  has asymptotes.
Extend pacing to include screens 14–15, where students compare further features of the inverse trigonometric graphs.
Conclude the activity by asking students to use a Think-Pair-Share (bit.ly/thinkpairsharestrategy) to consider: How could the symmetry of each graph help you sketch or check its shape?
Both  and  have point symmetry about the origin, so one part of the graph can be used to sketch or check the corresponding part on the opposite side. The graph of 
 is neither even nor odd; however, students may notice point symmetry about .
Releasing responsibility
1. Distribute Appendix A ‘Sketching inverse trigonometric functions’. Have students complete the tables of corresponding points, sketch each restricted trigonometric graph by hand and reflect it in  to sketch its inverse. 
Display the completed graphs on slides 4–6 and have students check their sketches and tables. Use the Pose-Pause-Pounce-Bounce questioning strategy with the slide prompts to discuss domain and range, axis labels, gradient and endpoints. 
Use students’ completed appendices to facilitate a class discussion asking: What should you remember when sketching inverse trigonometric graphs by hand? 
Emphasise the process: restrict – reflect – swap. Restrict the domain of the trigonometric curve, reflect in , using key points to support accuracy, then swap the domain and range.
Independent practice
1. Distribute Appendix B ‘Further inverse trigonometric sketches’. Have students independently practise sketching inverse trigonometric functions by completing the questions, sketching the given combinations of inverse trigonometric functions by hand and justifying their reasoning where prompted. Students may refer to Appendix A as needed and they could check their answers using a graphing application. 
Have students compare their completed graphs with a partner, discussing any differences and revising their sketches as needed.


Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge
Prompt students requiring support with questions such as:
Over which interval is the graph entirely increasing or decreasing?
Does the restricted section pass the horizontal line test?
Challenge students to identify another interval over which each trigonometric function is one-to-one and includes its full range. Explain why the standard interval is used to define its inverse.
Connecting learning
Provide students requiring support with tables of values as a scaffold to complete for the restricted graphs of  and . Then, have them interchange the  and  coordinates to identify corresponding points on their inverse graphs, following the process modelled for  
Challenge students to compare the symmetry of each restricted trigonometric graph with that of its inverse and explain how the symmetry is affected by reflection in .
Releasing responsibility
Provide students requiring support with a scaffold using the following steps for Appendix A: restrict domain, reflect in , swap -values and -values, as well as domain and range.
Challenge students to identify a relationship or transformation connecting the graphs of 
 and .
Independent practice
Support students to construct a table of the key points of  and , then add or subtract the corresponding -values. 
Challenge students to predict and justify the domain, range and symmetry of each function before sketching its graph.

Suggested opportunities for assessment
Activating prior knowledge
Use students’ traces and written explanations in the Amplify Classroom activity to assess whether they can identify the required domain restrictions and explain that each restricted function is one-to-one.
Use responses to screen 9 to assess whether students can reflect a restricted function in by interchanging the coordinates of corresponding points.
Connecting learning
Monitor students’ progressively less-scaffolded sketches of  and  to assess whether they can identify key points, interchange their coordinates and reflect each restricted trigonometric graph in .
Use responses to screen 13 to assess whether students can interchange the domain and range and use appropriate interval notation, including square and round brackets.
Use responses to screens 14 and 15 to assess whether students can classify the symmetry and identify the key features of each inverse trigonometric function.
Releasing responsibility
Monitor students as they complete Appendix A to assess whether they can use corresponding points to reflect the restricted graphs in  independently.
Review students’ completed Appendix A and listen to students’ explanations during the class discussion to assess the accuracy of their sketches, identification of features and use of appropriate mathematical language.
Independent practice
Review students’ Appendix B responses to assess whether they can apply the features of inverse trigonometric functions when sketching combinations of functions.
Observe partner discussions to assess students’ ability to identify differences, justify their reasoning and revise their graphs.


[bookmark: _Appendix_A]Appendix A
Sketching inverse trigonometric functions

1. 
Complete the table of values for  for the restricted trigonometric function.
Sketch  for  and reflect it in the line  to sketch its inverse, .
Complete the table of values for  and the table of key features below.

[image: Cartesian plane with both axes labelled with integers and multiples of pi. The line y=x is drawn through the origin as a dashed line. ]
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1. Complete the table of values for  for the restricted trigonometric function.
Sketch  for  and reflect it in the line  to sketch its inverse, .
Complete the table of values for  and the table of key features below.
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1. 
1. Complete the table of values for  for the restricted trigonometric function.
Sketch  for  and reflect it in the line  to sketch its inverse, . Show the asymptotes for both graphs. 
Complete the table of values for  and the table of key features below.

[image: Cartesian plane with both axes labelled with integers and multiples of pi. The line y=x is drawn through the origin as a dashed line. ]
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[bookmark: _Appendix_B]Appendix B
Further inverse trigonometric sketches
Sketch each graph by hand.
1. 
1. Sketch and  on the same set of axes.
Sketch their sum .
Sketch .
Sketch .
Sketch .
Sketch .
Sketch .


Sample solutions
Appendix B – further inverse trigonometric sketches
1. 
1. 
1. and 
[image: Coordinate plane showing the labelled graphs of y=arcsinx in purple and y=arccosx in green. ]





[image: Coordinate plane showing the graphs of y=arcsinx in purple, y=arccosx in green and the labelled graph of y=arcsinx+arccosx in orange. ]



[image: Coordinate plane showing the graph of y=arcsinx−arccosx. ]

[image: Coordinate plane showing the graph of y=arccosx−arcsinx. ]


[image: Coordinate plane showing the graph of y=|arcsinx|. ]

 [image: Coordinate plane showing the graph of y=|arctanx|. ]

[image: Coordinate plane showing the graph of y=arccos|x|. ]


References
This resource contains NSW Curriculum and syllabus content. The NSW Curriculum is developed by the NSW Education Standards Authority (NESA). 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://www.nsw.gov.au/education-and-training/nesa/copyright.
NESA holds the only official and up-to-date versions of the NSW Curriculum and syllabus documents. Please visit NESA https://www.nsw.gov.au/education-and-training/nesa and NSW Curriculum https://curriculum.nsw.edu.au.
Mathematics Extension 1 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.

© State of New South Wales (Department of Education), 2026
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), 2026.
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.

image4.png
y y=x

oA

[SIE]





image5.png




image6.png




image7.png




image8.png




image9.png




image10.png
y
A





image11.png
K]





image1.png




image2.png
NSW

GOVERNMENT





image3.svg
                              


