
Section 12.2	Chords and Arcs

Objective 1:  Use Congruent Chords, Arcs, and Central Angles



A chord is a segment whose endpoints are on a circle.  In the figure below, chord  and its associated arc  are shown.
[image: ]
Theorem:  Congruent Central Angles and Arcs
Within a circle or in congruent circles, central angles are congruent if and only if the associated arcs are congruent.

Theorem:  Congruent Central Angles and Chords
Within a circle or in congruent circles, central angles are congruent if and only if the associated chords are congruent.

Theorem:  Congruent Chords and Arcs
Within a circle or in congruent circles, chords are congruent if and only if the associated arcs are congruent.










The circles below are congruent and .  Therefore, we know  and .  Likewise, if we know , then we also know  and , and if we know , then we also know  and .
	[image: Two congruent circles are shown. In circle  A, the central angle B A C is shown along with chord B C.  In circle X, the central angle Y X Z is shown along with chord Y Z.  the central angles are marked congruent.]	






a.  In the circle shown, , , and  and  intersect at the center of the circle.  Find  and  . 
 [image: A circle with diameters C B and D A intersecting at the center of the circle, O.  chords  C A and D B are also drawn.  angle 1 is the central angle corresponding to arc C D.  the other central angles proceeding clockwise are angle 4, angle 2, and angle 3.]
Theorem
Within a circle or in congruent circles, chords are congruent if and only if the chords are equidistant from the center(s).
	[image: a circle with chords A B and C D with point E on chord A B such that O E is perpendicular to chord A B and point F on chord C D such that O F is perpendicular to C D.]


In the circle above with center O,  if and only if . 

b. Point O is the center of the circle.  Find the value of x.
[image: Circle O is shown with two chords 6 units from the center.  chord A B is bisected by the segment from the center 6 units long.  One half is 7 units long.  The other chord is labeled x.]
Objective 2:  Use Perpendicular Bisectors to Chords

Theorems about Chords of Circles
In a circle, 
· if a diameter is perpendicular to a chord,  then it bisects the chord and its arc.
· if a diameter bisects a chord (that is not a diameter), then it is perpendicular to the chord.
· the perpendicular bisector of a chord contains the center of the circle.

a. Construct the center of a circle given two chords that are not diameters.
	[image: ]

b.  Find the value of x to the nearest tenth.
	[image: In circle O an chord 6 units long is located 5.6 units from the center.  A radius of the circle is labeled x.]



c. The centers of the congruent circles are A and B.   is a chord of both circles.  If inches and inches, how long is the radius? 
[image: Congruent circles A and B.  Segment A B is drawn. The circles overlap and chord C D joins the two points of intersection of the two circles.]
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Find the value of x.
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Use the figure shown to the right. Note that & Aand © B are congruent and CD
is a chord of both circles. If AB =24 in. and CD =18 in., how long is the radius?
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