
Corresponding sides and angles
This lesson introduces students to formal similarity statements for corresponding sides and angles through explicit teaching with faded examples.
Visible learning
In this lesson, the learning intentions and success criteria are introduced within the launch rather than at the beginning of the lesson.
Learning intentions
To match corresponding sides and angles of similar figures.
To write similarity statements using appropriate notation.
Success criteria
I can locate sides and angles using labelled vertices.
I can identify corresponding sides and angles within similar figures.
I can explain the meaning of symbols used in similarity statements.
I can write similarity statements.
Syllabus 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
identifies and applies the properties of similar figures and scale drawings to solve problems MA5-GEO-C-01
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
Please use the associated PowerPoint Corresponding sides and angles to display images in this lesson.


Activity structure
Warm up
Print and cut out each card from Appendix A (enough for one per student).
As students enter the room, hand them a random card for which they are to find all missing angle measures without the use of a protractor.
Encourage collaboration as students sitting next to each other will hopefully have different cards. Cards could be placed on student desks to ensure this.
Once the activity is completed, have students reflect on which angles they were confident finding, which angles they needed help to find and what mathematics they have to remember to find their missing angles?
Launch
1. Display Figure 1.
[bookmark: _Ref129771863]Figure 1 – 4 triangles
[image: Triangles:
ABC is equilateral.
DEF has 130 and 30 degree angles.
GHI is isosceles with a 55 degree angle between one of the equal sides and the other side.
JKL is a right-angled triangle.]
[bookmark: _Hlk126317667]Have students justify which one doesn’t belong (bit.ly/wodbstrategy) in a Think-Pair-Share (bit.ly/thinkpairsharestrategy).
Students will likely struggle to explain their thinking. This is an opportunity to emphasise the need for naming conventions. Model correct naming conventions to assist students sharing with the class, then encourage students to share their suggestions using correct terminology.
Explain to students why we need terminology and conventions when discussing similar figures.
Introduce the learning intentions and success criteria at this point.
Word web
As polygon may be a new word for students, it’s important they understand its meaning.
1. Write the suffix gon on the board and have students perform a Think-Pair-Share to create a list of words that end with gon.
Use students’ words and the etymology of gon (Greek origin, meaning -angled) to establish the definition of polygon.
This is also a good opportunity to discuss the similarities and differences between the terms polygons and figures.
Polygon is a plane figure with at least 3 straight sides and angles
Etymology: (Greek) polugōnos ‘many-angled’
Figure has many definitions but in this context means a diagram or shape
Etymology: (Latin) figura ‘shape, figure, form’


Explore
1. Display Figure 2.
[bookmark: _Ref129773115]Figure 2 – 2 rectangles with similarity statement
[image: Small rectangle ABCD
Larger similar rectangle EFGH]
Students create a Notice and Wonder list (bit.ly/noticewonderstrategy) for Figure 2 with a partner.
Highlight the similarity statement at the top and ask students to suggest what the ~ (tilda) symbol might mean.
Draw attention to the order of the vertices in the similarity statement (ABCD ~ EFGH). Students need to understand that A, B are matching with vertices E,F, and therefore AB is corresponding to EF.
Explain to students that corresponding sides are written as fractions to communicate that corresponding sides in similar figures are in proportion (equal).
If students struggle to match corresponding sides in similar figures, they might benefit from being explicitly taught how to identify corresponding sides.
Faded examples
1. Print and distribute Appendix B to students.
Display Example 1.
Have students construct a Notice and Wonder list (bit.ly/noticewonderstrategy) for Example 1.
Students should identify () to mean similar. Ask students to explain why sides are written as fractions and angles have the equal sign ().
Model Example 1 for students, explaining the faded example structure (bit.ly/fadedexamplesstrategy). In Example 1, the only missing information is side HE and EHG.
Example 1
Figure 3 – example 1 from Appendix B
[image: Rectangle ABCD and larger rectangle EFGH]
	Sides
	Angles

	

	






Students should now attempt Examples 2 through to 4 from Appendix B.
Summarise
1. Display Figure 4.
Figure 4 – exit ticket
[image: Two right-angled triangles. Right-angled triangle ABC has lengths 3, 4, 5 and right-angled triangle DEF has lengths 6, 8, 10.]
Print and distribute Appendix C to students.
Define show with students. Ultimately, they are replicating the process completed in the faded examples.
Apply
In this lesson, students have revised angle properties, naming conventions and similarity. Students know that finding 2 congruent angle pairs is sufficient to show similarity. Students can recognise 2 figures are similar if one is an enlargement of another.
1. Print Appendix D so that each student has 4 copies of Image A to draw on, colour in and cut.
Encourage students to work collaboratively to find every triangle similar to 


Assessment and Differentiation
Suggested opportunities for differentiation
Explore
If needed, assist students by modelling steps of faded examples until they are able to work independently.
Summarise
Rather than asking students to show, you could direct students to this link: https://teacher.desmos.com/activitybuilder/custom/63e2ea7a6ab51e3b9c63dac1
And have them justify why each scaled copy is a similar triangle.
Suggested opportunities for assessment
Review students’ faded examples activity.
Exit ticket – see Appendix C.


Appendix A
Finding angles activity
[image: Four puzzles for students to find all missing angle measures without the use of a protractor.]
[bookmark: _Hlk126318457] 

Appendix B
Corresponding sides and angles
Example 1
[image: Two similar rectangles
ABCD and EFGH]

	Sides
	Angles

	
	








Example 2
[image: Two similar shapes
ABCDE and LMNOPQ]

	Sides
	Angles

	
	









Example 3
[image: Two similar right-angled triangles
ABC and PRQ]
	Sides
	Angles

	
	








Example 4
Hint: You may like to draw these 2 triangles separately before you try to match up the sides and angles.

[image: Similar triangle STU inside triangle VTR]
	Sides

	Angles




[bookmark: _Appendix_C_1]Appendix C
Exit ticket
[image: Two right-angled triangles. Right-angled triangle ABC has lengths 3, 4, 5 and right-angled triangle DEF has lengths 6, 8, 10.]
1. Show that  and ∆ are similar.
What is the scale factor from  to ∆?


[bookmark: _Appendix_D]Appendix D
Pentagon and on and on …
Three different scale factors were used to make triangles similar to .
In the diagram, find at least one triangle of each size that is similar to .
[image: Pentagon ABCDE with lines joining to the opposite vertex.
FGHIJ points mark the intersection of the lines joining the vertices.]


Sample solutions
[bookmark: _Appendix_A]Appendix A
1. 
A=27° B=153° C=153° D=97°
E=97° F=83° G=70°       	
2.
H=74° I=106°  J=81° K=99°
L=99° M=155°
3.
N=68° O=49° P =131°  Q=131°
R=63° S=117° T=117°  	
4.
U=129°  V=51°  W=51°
X=26°  Y=25°  Z=155°
[bookmark: _Appendix_B]

Appendix B
[bookmark: _Example_1]Example 1

[image: Two similar rectangles
ABCD and EFGH]
	Sides
	Angles

	

	








Example 2
[image: Two similar shapes
ABCDE and LMNOPQ]

	Sides
	Angles

	

	









Example 3
[image: Two similar right-angled triangles
ABC and PRQ]

	Sides
	Angles

	
	







Example 4
Hint: You may like to draw these 2 triangles separately before you try to match up the sides and angles.
[image: Similar triangle STU inside triangle VTR]
	Sides
	Angles

	
	




[bookmark: _Appendix_C]


Appendix C


 (Pythagoras Theorem)
All corresponding sides are in the same ratio therefore are similar triangles.
The scale factor is 2.
Appendix D
Congruent to AIJ: EJF, DFG, CGH and so on.
Larger scaled copy of AIJ: BAJ, EIA, DJE, and so on.
Largest scaled copy of AIJ: ACD, DBE, and so on.
Important to address: BAE is not similar to AIJ.
[image: Pentagon ABCDE with lines joining to the opposite vertex
FGHIJ points mark the intersection of the lines joining the vertices]
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