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Chord: A line segment whose 			Secant: A line that intersects a circle in two 		endpoints are on a circle.				points.
							Tangent: A line that intersects a circle in 									exactly one point.    
Diameter: A chord that passes 			Point of Tangency: The point where
             through the center of the circle. 			The tangent line touches the circle.

							Notice that the tangent ray         TP and tangent 									segment TP are also called 										tangents. The length of a diameter is 								two

Example 1: Identify the parts of Circle A that best fit each description.
			[image: ]
a) A radius
b) A chord
c) A tangent line
d) The point of tangency
e) A diameter
f) A secant

Solution:
a) HA or AF
b) CD;HF , or DG
c) BJ
d) Point H
e) HF
f)BD


Coplanar Circles
Two circles can intersect in two points, one point, or no points. If two circles intersect in one point, they are called
tangent circles.
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Congruent Circles: Two circles with the same radius, but different centers.
Concentric Circles: When two circles have the same center, but different radii.
If two circles have different radii, they are similar. All circles are similar.

Tangent Lines
We just learned that two circles can be tangent to each other. Two triangles can be tangent in two different ways, either internally tangent or externally tangent.
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If the circles are not tangent, they can share a tangent line, called a common tangent. Common tangents can be internally tangent and externally tangent too.

Notice that the common internal tangent passes through the space between the two circles. Common external tangents stay on the top or bottom of both circles.
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Tangents and Radii
The tangent line and the radius drawn to the point of tangency have a unique relationship.

Tangent to a Circle Theorem: A line is tangent to a circle if and only if the line is perpendicular to the radius drawn to the point of tangency.

To prove this theorem, the easiest way to do so is indirectly (proof by contradiction). Also, notice that this theorem uses the words “if and only if,” making it a biconditional statement. Therefore, the converse of this theorem is also true.

Tangent Segments
[image: ]Let’s look at two tangent segments, drawn from the same external point. If we were to measure these two segments, we would find that they are equal.







Theorem 11-2: If two tangent segments are drawn from the same external point, then the segments are equal.
[image: ]
Determine which term best describes each of the following parts of
Circle P . 
1. KG
2. Ray FH
3. KH
4. E
5. Ray BK
6.Ray CF
7. A
8. JG
9. What is the longest chord in any circle?

Algebra Connection: Find the value of the indicated length(s) in Circle C . A and B are points of tangency. Simplify all radicals.
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Properties of Arcs

Central Angle: The angle formed by two radii of the circle with its vertex at the center of the circle. In the picture to the right, the central angle would be <BAC . Every central angle divides a circle into two arcs. In this case the arcs are BC and       BDC . Notice the Circle above the letters. To label an arc, always use this curve above the letters. Do not confuse <BC and arc BC .
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Arc: A section of the circle.
If D was not on the circle, we would not be able to tell the difference between arc BC and arc BDC . There are 360 in a circle, where a semicircle is half of a circle, or 180 degrees , m< EFG = 180 degrees , because it is a straight angle, so  m[EHG = 180   and  m acr EJG = 180 degrees .

Semicircle: An arc that measures 180 degrees

Minor Arc: An arc that is less than 180°

Major Arc: An arc that is greater than 180° . Always use 3 letters to label a major arc.
An arc can be measured in degrees or in a linear measure (cm, ft, etc.). In this chapter we will use degree measure.

The measure of the minor arc is the same as the measure of the central angle that corresponds to it. 

The measure of the major arc equals to 360°  minus the measure of the minor arc.

 In order to prevent confusion, major arcs are always named with three letters; the letters that denote the endpoints of the arc and any other point on the major arc. When referring to the measure of an arc, always place an “ m ” in from of the label.

EXAMPLES:  
1.  Find the measures of arcAB and arcADB
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Solution: m-arc AB is the same as m<ACB . So, m-arc AB = 102° . The measure of m<ADB , which is the major arc, is equal to 360°  minus the minor arc.
m-arc ADB = 360° - m-arc AB = 360° - 102°  = 258°

2: Find the measures of the arcs in circle A . EB is a diameter.

[image: ]Solution: Because EB is a diameter, m<EAB = 180° . Each arc is the same as its corresponding central angle.

m-arc BF = m˂  FAB = 60°
m-arc EF = m<EAF = 120° !m<EAB            = m<FAB
m-arc ED = m<EAD = 38°!m<E AB – m<BAC – m<CAD
m-arc DC = m<DAC = 90°
m-arc BC = m<BAC = 52°







Congruent Arcs: Two arcs are congruent if their central angles are congruent.


Arc Addition Postulate
Just like the Angle Addition Postulate and the Segment Addition Postulate, there is an Arc Addition Postulate. It is very similar.

Arc Addition Postulate: The measure of the arc formed by two adjacent arcs is the sum of the measures of the two arcs.



Properties of Chords
Congruent Chords

Theorem 12-3: In the same circle or congruent circles, minor arcs are congruent if and only if their corresponding chords are congruent.

Notice the “if and only if” in the middle of the theorem. This means that Theorem 10-3 is a bi-conditional statement. Taking this theorem one step further, any time two central angles are congruent, the chords and arcs from the endpoints of the sides of the central angles are also congruent.
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Theorem 12-4: The perpendicular bisector of a chord is also a diameter.

Theorem 12-5: If a diameter is perpendicular to a chord, then the diameter bisects the chord and its corresponding arc.
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