M 1312 6.2 1
Definition: atangent'is a line that intersects a circle at exactly one point, the point of intersection is
the point of contact or the point of tangency.

Definition: Arsecant line (or segment or ray) that intersects a circle at exactly two points.
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Definition: A polygon is‘inscribed'in a circle if its vertices are points on the circle and its sides are
chords of the circle. Equivalently, the circle is said to be circumscribed about the polygon. The
polygon inscribed in a circle is further described as a cyclic polygon.
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Theorem: 6.2.1: If a quadrilateral is inscribed in a circle the opposite angles are supplementary.
Alternate form: The opposite angles of cyclic quadrilateral are supplementary.
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Definition: A polygon is circumscribed about a circle if all sides of the polygon are line segments
tangent to the circle also, the circle is said to be inscribed polygon.

Example 1: Find the value of x
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Theorem 6.2.3: The radius (or any line through the center of the circle) drawn to a tangent at the
point of tangency is perpendicular to the tangency point.

1. Ifaline is tangent to a circle, then it is also perpendicular to the radius.

c T
|4

~ ada u g

4
|

+

NOTE: Because ZTCA is aright angle then ATCA a right triangle. Therefore, you could use
the Pythagorean theorem to find the measure of a missing side.

2. Ifaline is perpendicular to a radius then the line is a tangent of the circle.
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Example 2: Solve for x: . v w22 ( )
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RULES:

1. Ifasecant and a tangent intersect at the point of tangency (the place where the tangent “hits” the
circle), then the measure of each angle formed is %2 the measure of its intercepted arc.

C T
mZTCA =% marc CA

Corollary 6.2.4

2. Iftwo secants intersect in the interior of a circle, then the measures of an angle formed is Y2 the
sum of the measures of the arcs intercepted by the angle and its vertical angle.

m/1=m/3 AND ms2=ms4 (Ve~. epp \
mZ1 (and'mz3) = % (mﬁa+ er"F)
and
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m«2 (and mz4) =% (mTU + mﬁg)

Theorem 6.2.2

3. If two secants, a secant and a tangent, or two tangents intersect in the exterior of a circle,
then the measure of the angle formed is ¥ the positive difference of the measures of the
intercepted arcs. There are three possible cases:
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Two Secants: A Secant and a Tangent:
-
mZCAT =%, (m€T - MBR) m/FDG = ¥ (EG - EQ)

Theorem 6.2.5
Theorem 6.2.6
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Two Tangents:

N\
m/KHJ = % (K3 - KJ)

Theorem 6.2.7
In Summary:

If the lines intersect ON the circle use: angle = %(arc)

If the lines intersect IN the circle use: angle = %(arc + arc)

If the lines intersect OUT of the circle use: angle = %(big arc — little arc)
Example 3:

Find the value of “x”.
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Example 4: Find the indicated arcs and angles.
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b. If mofarc AB =106° and m arc DC= 32°. Find the measure of mZ1 and mZ2.
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c. Ifthemarc AB = 80°and mZ1=75°, find m arc CD.
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c. Ifthemarc AB = 88° and mZ2= 24°, find m/1. A A
ML= l&w\%"ﬁmc—n)
2

mLl = A CW\;-\%— W\C{})\
>
™\
24 = % (%% - M CD ) = 1 (8%t40)
2 - 2-
hE = R& —w (@ Y \ 28
W\[t\‘) = 4D 20940



