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Harold’s Rules of Circle Geometry 
Cheat Sheet 

21 May 2023 

 
Terminology 
 

Category Examples 

Arcs 

 

                       
 
 

Angles & Sectors 

 

         
 

Lines & Chords 

 

 
 
 

Tangents 
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Arcs and Angles in a Circle 
 

Configuration Rule / Formula Diagram 

Central Angle 
(Angle at Center) 

Equal to arc 

𝜃 = 𝑥° 
 

𝑚∠𝐴𝐵𝐶 = 𝑚𝐴𝐶̂ 

 

 
 

Inscribed Angle 
(Angle in Same 
Segment) 

Half the arc 

𝜃 =
1

2
𝑥° 

 

 
 

Inscribed 
Quadrilateral 
(Opposite Angles of 
Cyclic Quadrilateral) 

𝑚∠𝐴 + 𝑚∠𝐶 = 180° 
𝑚∠𝐵 + 𝑚∠𝐷 = 180° 

 
The opposite angles of 
cyclic quadrilaterals are 
supplementary (180°). 

 

 
 

Radius Ʇ Tangent 
The angle between the 
radius and a tangent is 

90°. 
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Two Chords 
(Internal Angle) 

Half the sum 

𝜃 =
1

2
(𝑥° + 𝑦°) 

 

 
 

Two Secants 
(External Angle) 

Half the difference 

𝜃 =
1

2
(𝑥° − 𝑦°) 

 
𝑚∠𝐷 = 

1

2
(𝑚𝐸𝐹̂ − 𝑚𝐺𝐻̂) 

 

 

 
 

Secant & Tangent 
(External Angle) 

𝑚∠𝑄 = 
1

2
(𝑚𝑅𝑆̂ − 𝑚𝑅𝑇̂) 

 

 
 

Two Tangents 
(External Angle) 

𝑚∠𝐿 = 
1

2
(𝑚𝑀𝑃𝑁̂ − 𝑚𝑀𝑁̂) 
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Angle at Center 

2𝑥°𝑣𝑠. 𝑥° 
 

The angle at the center is 
twice the angle standing 
on the same chord/arc. 

 

 
 

Angles Inscribed in a 
Semi-Circle 

Right Angles 
(90°) 

 
Angles on a semi-circle 

are 90°. 

 

 
 

Angles Inscribed in a 
Circle 

Angles from two points 
on a circle are equal. 

 

 
 

Same Segment 
Theorem 
(Two Inscribed 
Angles) 

𝑥° = 𝑥° 
𝑦° = 𝑦° 

 
Angles on the same arc 

are equal. 

 

 
 

Alternate Segment 
Theorem 

𝑥° = 𝑥° 
𝑦° = 𝑦° 

 
The angle between a 

chord and a tangent is 
equal to the angle in the 

alternate segment. 
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Tangent and 
Intersected Chord 
Theorem 

𝑚∠1 =
1

2
(𝑚𝐴𝐶̂)    

𝑚∠2 =
1

2
(𝑚𝐴𝐷𝐶̂) 

 
If a tangent and a chord 
intersect at a point on a 
circle, then the measure 
of each angle formed is 
one-half the measure of 

its intercepted arc. 

 

Supplimentary Angles 
𝑚∠1 + 𝑚∠2 = 180° 

 

 

 
 

Interior Angles 

𝜃 =
360°

𝑛
 

 
Sum of interior angles of 

a circle is always 360°. 
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Chords and Secants in a Circle 
 

Configuration Rule / Formula Diagram 

Perpendicular Bisector 
of Chord Passes Through 
Center 

The line from the 
center of a circle to 

the center of a chord 
is perpendicular to the 

chord.  
 

A perpendicular line 
from the chord to the 

center bisects the 
chord. 

 

 
 

Equal Chords Equidistant 
from Center 

Equal chords are 
equal distance from 

the center.  
 

Chords that are equal 
distance from the 
center are equal. 

 

 
 

Equal Arcs, Equal Chords 

Equal arc/chord 
subtend equal angles 

at the center.  
 

Equal angles stand on 
an equal arc/chord. 

 

 
 

Tangents from External 
Point 

Tangent segments 
drawn from an 

external point are 
equal. 
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Intersecting Chords 
Theorem 

𝑎 ∙ 𝑏 = 𝑐 ∙ 𝑑 

 

 
 

Intersecting Secants 
Theorem 

𝑎 ∙ (𝑎 + 𝑏) = 

𝑐 ∙ (𝑐 + 𝑑) 

 

 
 

Intersecting Secant-
Tangent Theorem 

𝑎(𝑎 + 𝑏) = 𝑐2 
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Area and Perimeter 
 

  

Configuration Rule / Formula Diagram 

Radius 

𝑟 
The distance from the 

center or origin to a point 
on the circle. 

 

 
 

Diameter 𝑑 = 2𝑟 

Circumference 
𝐶 = 2𝜋𝑟 
𝐶 = 𝜋𝑑 

Area of Circle 𝐴 = 𝜋𝑟2 

 

 
 

Area of a Sector 

𝐴 = (
𝜃°

360°) ∙ 𝜋𝑟2 

 

where (
𝜃°

360°)

=
𝑎𝑟𝑒𝑎 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟

𝑎𝑟𝑒𝑎 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒
 

 

 
 

Surface Area of 
Sphere 

𝑆𝐴 = 4𝜋𝑟2 
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4

3
𝜋𝑟3 
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