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Symmetry Properties of Circles

𝟒 Theorems to remember:

1. Chord Theorem

Chords equidistant from the centre of the circle are equal

2. Perpendicular Bisector Theorem

A line from the centre, perpendicular to a chord that
bisects the chord is known as the perpendicular bisector

If 𝑨𝑩 ⊥ 𝑶𝑴, then 𝑨𝑴 = 𝑴𝑩

Additional Useful Theorems:

The line segment drawn from the centre to the midpoint of the chord 
is perpendicular to the chord

Every point on the perpendicular bisector of a line segment is 
equidistant from the endpoints of the segment

If 𝑨𝑴 = 𝑴𝑩, then 𝑨𝑩 ⊥ 𝑶𝑴

If 𝑨𝑩 = 𝑪𝑫, then 𝑶𝑬 ⊥ 𝑨𝑩 and 𝑶𝑭 ⊥ 𝑪𝑫
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Symmetry Properties of Circles

3. Tangent Theorem

The line perpendicular to the tangent at the point of
contact passes through the centre of the circle

Tangents drawn from an external point to a circle are equal

∠𝑶𝑻𝑨 = ∠𝑶𝑻𝑩 = 𝟗𝟎°

𝑨𝑻 = 𝑩𝑻

Additional Useful Theorems:

The line joining the external point to the centre of the circle bisects 
the angle between the tangents

∠𝑨𝑶𝑻 = ∠𝑩𝑶𝑻
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Take Note:

This is a highly tested theorem! Many students struggle to find
and use this Theorem in their solutions.

Always look out for a triangle with all 3 points touching the
circle with one of the points at a tangent to the circle

Symmetry Properties of Circles

4. Alternate Segment Theorem

An angle between a tangent and a chord through the point
of contact is equal to the angle in the alternate segment

∠𝑿𝑨𝑪 = ∠𝑨𝑫𝑪

∠𝑪𝑨𝒀 = ∠𝑨𝑩𝑪
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Angle Properties of Circles

𝟒 Angle Properties to remember:

1. Angle at centre is 𝟐 times the angle at the circumference

2. Angles in a semicircle

𝒙 = 𝟐𝒚

∠𝑨𝑪𝑩 = 𝟗𝟎°

Take Note:

Many students get tricked by this figure

Many students think that 𝜶 = 𝟐𝜷 when in actual fact there is no
special relationship between 𝜶 and 𝜷

UNLESS: If the 2 lines above are tangents that extend to a
point, then

𝜶

𝜷

𝜶 + 𝜷 = 𝟏𝟖𝟎°
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Angle Properties of Circles

3. Angle between the tangent and radius is 90°

4. Angles in same segment are equal

Always look for this “butterfly” shape

∠𝑶𝑻𝑨 = ∠𝑶𝑻𝑩 = 𝟗𝟎°

∠𝑩𝑨𝑶 = ∠𝑫𝑪𝑶

Additional Useful Properties:

A cyclic quadrilateral is a quadrilateral drawn inside a circle such 
that all its 𝟒 vertices lie on the circumference of the circle

The sum of the opposite angles of a cyclic quadrilateral is 𝟏𝟖𝟎°

∠𝑪𝑫𝑨 + ∠𝑨𝑩𝑪 = 𝟏𝟖𝟎°

∠𝑫𝑨𝑩 + ∠𝑩𝑪𝑫 = 𝟏𝟖𝟎°
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For more notes & learning materials, visit:
www.overmugged.com

‘O’ levels crash course program
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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!
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