
Properties of Circles 

 

 Definitions 

 Circle: all points in a plane that are equidistant from a given point, called the circle’s center 

 Radius: the distance between the center and all points on a circle 

 Chord: a segment whose endpoints are on a circle 

 Diameter: a chord that passes through the center of a circle 

 Secant: a line that intersects a circle in at two points 

 Tangent: a line that intersects a circle at only one point called a point of tangency; there 

are also tangent rays and tangent segments 

 Tangent circles: circles that intersect at exactly one point 

 Concentric circle: circles that have a common center 

 Central angle: an angle whose vertex is the center of a circle and whose sides are two radii 

 Minor arc: a curve of the circle whose central angle has a measure of less than 180° 

 Major arc: a curve of the circle whose central angle has a measure of more than 180° 

 Semicircle: an arc whose central angle is the diameter and is measured to be 180° 

 Inscribed angle: an angle whose vertex is a point on the circle and whose sides are chords 

 Intercepted arc: the arc than a central angle or inscribed angle intersects in a given circle 

Other Postulates & Concepts 

 Arc Addition Postulate: the measure of 

an arc formed by two smaller, adjacent 

arcs is equal to the sum of the measures 

of the two adjacent arcs 

 Congruence of Circles: two circles are 

congruent if they have congruent radii 

 Congruence of Arcs: two arcs are 

congruent if they are located in 

congruent circles and have the same 

measure 

 Equation of a Circle: 

 (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 

  ℎ, 𝑘  is the center of the circle 

 𝑟 is the radius of the circle 

 Points (𝑥, 𝑦) make up the circle 

Theorems (picture numbers, in red, correspond to the theorem numbers below) 

 Theorem 1: 𝑚 is tangent to 𝑄 if and only if 𝑚 is perpendicular to 𝑄𝑃    . 

 Theorem 2: If 𝑆𝑅     and 𝑆𝑇     are tangent segments and have a common point outside the circle, then 𝑆𝑅    ≅ 𝑆𝑇    . 

 Theorem 3: 𝐴𝐵 ≅ 𝐶𝐷  if and only if 𝐴𝐵    ≅ 𝐶𝐷     (this is also true if  𝐴𝐵     and 𝐶𝐷     are in congruent circles). 

 Theorem 4: If 𝑄𝑆     is a perpendicular bisector of 𝑇𝑅    , then 𝑄𝑆     is a diameter. 

 Theorem 5: If 𝐸𝐺     is a diameter and 𝐸𝐺 is perpendicular to 𝐷𝐹, then 𝐻𝐷    ≅ 𝐻𝐹     and 𝐺𝐷 ≅ 𝐺𝐹 . 

 Theorem 6: 𝐴𝐵    ≅ 𝐶𝐷     if and only if 𝐸𝐹 = 𝐸𝐺. 

 Theorem 7: 𝑚 < 𝐴𝐷𝐵 =
1

2
𝑚𝐴𝐵  

 Theorem 8: < 𝐴𝐷𝐵 ≅ < 𝐴𝐶𝐵 since the two angles share the intercepted arc 𝐴𝐵 . 

 Theorem 9: 𝑚 < 𝐴𝐵𝐶 = 90° if and only if 𝐴𝐶     (the hypotenuse) is a diameter. 

 Theorem 10: The vertices of the quadrilateral 𝐷, 𝐸, 𝐹, and 𝐺 lie on the circle if and only if opposite angles are 

supplementary (meaning 𝑚 < 𝐸𝐹𝐺 + 𝑚 < 𝐺𝐷𝐸 = 180° and 𝑚 < 𝐷𝐸𝐹 + 𝑚 < 𝐹𝐺𝐷 = 180°). 

 Theorem 11: 𝑚 < 1 =
1

2
𝑚𝐴𝐵 ;  𝑚 < 2 =

1

2
𝑚𝐵𝐶𝐴 . 

 Theorem 12: 𝑚 < 1 =
1

2
(𝑚𝐶𝐷 + 𝑚𝐴𝐵 ); 𝑚 < 2 =

1

2
(𝑚𝐴𝐷 + 𝑚𝐵𝐶 ) 

 Theorem 13: 𝑚 < 1 =
1

2
(𝑚𝐵𝐶 − 𝑚𝐴𝐶 ); 𝑚 < 2 =

1

2
(𝑚𝑃𝑄𝑅 − 𝑚𝑃𝑅 ); 𝑚 < 3 =

1

2
(𝑚𝑋𝑌 − 𝑚𝑊𝑍 ) 

 Theorem 14: 𝐸𝐴 ∙ 𝐸𝐵 = 𝐸𝐶 ∙ 𝐸𝐷 

 Theorem 15: 𝐸𝐴 ∙ 𝐸𝐵 = 𝐸𝐶 ∙ 𝐸𝐷 

 Theorem 16: 𝐸𝐴2 = 𝐸𝐶 ∙ 𝐸𝐷 
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