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Congruency & Similarity of Triangles
Area & Volume of Similar Figures & Solids

KEY CONCEPT
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Congruency

Figures that are identical in every aspect

For 𝟐 triangles to be congruent, their corresponding sides and
angles MUST be equal

4 tests for Congruency:

1. ‘SSS’ or ‘side–side–side’ test

2. ‘ASA’ or ‘angle–side–angle’ test

3. ‘SAS’ or ‘side-angle-side’ test

4. ‘RHS’ or ‘right angle-hypotenuse-side’ test

Congruency Tests

Name Test Diagram

SSS

𝑨𝑩 = 𝑿𝒀

𝑩𝑪 = 𝒀𝒁

𝑨𝑪 = 𝑿𝒁

ASA

𝑨𝑩 = 𝑿𝒀

∠𝑪𝑨𝑩 = ∠𝒁𝑿𝒀

∠𝑨𝑩𝑪 = ∠𝑿𝒀𝒁

SAS

𝑨𝑩 = 𝑿𝒀

𝑩𝑪 = 𝒀𝒁

∠𝑨𝑩𝑪 = ∠𝑿𝒀𝒁

RHS

𝑨𝑩 = 𝑿𝒀

𝑩𝑪 = 𝒀𝒁

∠𝑨𝑪𝑩 = ∠𝑿𝒁𝒀 = 𝟗𝟎°

Symbol for Congruency: ≡
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Similarity

Figures that have the same shape but different sizes

For 𝟐 triangles to be similar, their ratio of the corresponding sides
are the same for all lengths, and the corresponding angles are
equal

3 tests for Congruency:

1. ‘AAA’ or ‘angle-angle-angle’ test

2. Corresponding sides same ratio

3. Ratio of 𝟐 pairs of corresponding sides is the same and

the included angles between them are equal

Similarity Tests

Name Test Diagram

AAA

∠𝑪𝑨𝑩 = ∠𝒁𝑿𝒀

∠𝑨𝑩𝑪 = ∠𝑿𝒀𝒁

∠𝑩𝑪𝑨 = ∠𝒀𝒁𝑿

Corresponding 
sides same 

ratio

𝑨𝑩
𝑿𝒀

=
𝑩𝑪
𝒀𝒁

=
𝑨𝑪
𝑿𝒁

Ratio of 2 sides 
same + 1 angle

∠𝑨𝑩𝑪 = ∠𝑿𝒀𝒁

𝑨𝑩
𝑿𝒀

=
𝑩𝑪
𝒀𝒁

Make sure that all Congruency & Similarity Tests have 3 lines of 
justifications each to fulfil all test conditions
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Justifications for each argument

Formal Justifications must be provided at each step, no matter
how trivial

1. If the question states that the lengths/angles are equal, simply
write the equal lengths/angles and state that it is “Given”

* Note that you can only use “Given” if the question explicitly
states that the lengths/angles are equal! If you require to
perform some calculations to find the lengths, you are NOT
allowed to write “Given”

2. If 2 triangles have a common side/angle (means that 2
triangles are stuck together and joined with a side/angle that
both triangles have), simply write that the side/angle is
common

3. If the question requires some calculations for the angles,
reasons must be explicitly stated as to how you come about
with said calculations. Use reasons from Topic 11: Angles,
Triangles & Polygons, and Topic 13: Properties of Circles to
help justify all your arguments

Take Note:

The naming conventions of Congruency & Similarity Questions
are important! Many students make mistake when defining
the sides that they want to use in their arguments

EX: To show that ∆𝑨𝑩𝑪 ≡ ∆𝑿𝒀𝒁

To show that 𝟐 sides are equal in length, the direction of how
students define the length must stay consistent (Either all
Clockwise or Anti-Clockwise)

To show that 𝟐 angles are equal in size, the direction of how
students define the angles must stay consistent (Either all
Clockwise or Anti-Clockwise)

𝑨𝑪 = 𝑿𝒁 𝐎𝐑 𝑪𝑨 = 𝒁𝑿

∠𝑨𝑩𝑪 = ∠𝑿𝒀𝒁 𝐎𝐑 ∠𝑪𝑩𝑨 = ∠𝒁𝒀𝑿

𝑨𝑪 = 𝑿𝒁 𝐠𝐢𝐯𝐞𝐧

𝑨𝑪 𝐢𝐬 𝐚 𝐜𝐨𝐦𝐦𝐨𝐧 𝐬𝐢𝐝𝐞

∠𝑨𝑩𝑪 = ∠𝑿𝒀𝒁 (𝐚𝐥𝐭𝐞𝐫𝐧𝐚𝐭𝐞 𝐚𝐧𝐠𝐥𝐞𝐬)



ONG KAI WEN (COPYRIGHTED) ©ONG KAI WEN (COPYRIGHTED) ©

Scale Factor

A value 𝒌 > 𝟏 which alters the size of a figure

Shape and angles of the figure are preserved

𝐒𝐜𝐚𝐥𝐞 𝐅𝐚𝐜𝐭𝐨𝐫 𝒌 =
𝐋𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐬𝐢𝐝𝐞 𝐨𝐟 𝐢𝐦𝐚𝐠𝐞

𝐋𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐜𝐨𝐫𝐫𝐞𝐬𝐩𝐨𝐧𝐝𝐢𝐧𝐠 𝐬𝐢𝐝𝐞 𝐨𝐟 𝐟𝐢𝐠𝐮𝐫𝐞

Scale Factor 𝒌 Figure Transformation

𝒌 > 𝟏 Enlargement

𝒌 < 𝟏 Reduction
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Area/Volume of similar plane figures

1. Area of similar plane figures

Similar figures have the ratios of their areas equal to the square of
the ratio of lengths of any pairs of corresponding sides

2. Volume of similar solids

Similar solids have the ratios of their volumes equal to the cube of
the ratio of lengths of any pairs of corresponding sides

𝑨𝟏
𝑨𝟐

=
𝑰𝟏
𝑰𝟐

𝟐
=

𝑰𝟏 𝟐

𝑰𝟐 𝟐

𝑽𝟏
𝑽𝟐

=
𝑰𝟏
𝑰𝟐

𝟑
=

𝑰𝟏 𝟑

𝑰𝟐 𝟑
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For more notes & learning materials, visit:
www.overmugged.com

‘O’ levels crash course program

IG handle:
@overmugged
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Join our telegram 
channel:
@overmugged

Need help?

ONG KAI WEN
(Private tutor with 4 
years of experience)

9721 6433
(Whatsapp)

@ongkw28
(telegram username)

Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels!

The 4 hour session focuses on going through key concepts and identifying commonly tested 
questions!

Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your 
preparation and ace your upcoming national exam!

The crash courses will begin in June 2021 and last till Oct 2021.

Pre-register now on our website and secure your slots!

http://www.overmugged.com/
https://www.instagram.com/overmugged/
https://t.me/overmugged
https://www.overmugged.com/crashcourses

