Unit 8
Circle Geometry

· Circles are an amazing shape

· Circles have a lot of very “cool” math

Tangents
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· A tangent is a straight line that touches a circle in only one spot

· With a tangent, the angle between the tangent line and the radius is EXACTLY 90 degrees

· The point where the tangent touches the circle is called the Point of Tangency

Circles and the Pythagorean Theorem

· Tangents make 90 degree angles

· The Pythagorean theorem involves right triangles

· This means we can use the Pythagorean theorem to solve problems
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How far is point A away from the circle?
Step 1) Find side c

(Pythagorean Theorem)




a2
+
b2
=
c2



62
+
82
=
c2



36
+
64
=
c2




100

=
c2




10

=
c

Step 2) Subtract the radius from the long side



Hypotenuse 
– 
radius




10

-
     6

=
4

That means that Point A is 4 units away from the circle

We can also use the Tangent Rule to find angles in a triangle
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We know 2 rules

1) Angle OAP must be 90 degrees (right angle)

2) All angles in a triangle add up to 180 degrees

65 
+
(90)

+
x
=
180

Solve for x

65 
+
(90)

+
x
=
180



155


+
x
=
180



155 – 155

+ 
x
=
180 – 155








x
=
180 – 155








x
=
25

Chords

· Chords are straight lines inside circles that do NOT pass through the center
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There are 3 rules of Chords inside a Circle
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“A perpendicular radius to a chord bisects the chord”

3 Rules of Chords

1) If a line from the center of a circle is perpendicular to a chord (makes a 90 degree angle), it cuts the chord into two equal pieces

AE = BE

2) If a line through a chord makes a right angle AND cuts it into two equal pieces, then that line must pass through the center

CD passes through the center

3) If a line from the center of a circle cuts the chord into two equal pieces, it must be perpendicular (make a right angle)

Angle AEC = 90 degrees

Problem: Find angles x and y
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· We know this is an isosceles triangle, so the angle in one corner equals the angle in the other corner

X = 33°

· We know that the line makes a right angle to the chord, so

X

+
y
+
90
=
180

(33)
+
y
+
90
=
180




Y
+
123
=
180




Y


=
180 – 123




Y


=
57

Arcs

· Measuring distance around circles is a little complicated

· We don’t really have a way of measuring curved lines

· By breaking the circle in curved pieces called Arcs, we can use math to figure out the length of those arcs

There are 2 types of Arcs
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Minor Arc – 
small arc between two points on a circle
Major Arc – 
large arc around the full circle between two points on the circle

Angles and Arcs

· An arc will form two types of angles
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	 Central Angle (Angle AOC)

· an angle formed by two points and the center of the circle
Inscribed Angle (Angle ABC)

· an angle formed by two points and another point on the other side of the circle


The Central Angle is always DOUBLE the Inscribed Angle



Angle AOC = 2 (Angle ABC)



Angle ABC = Angle AOC







2
Inscribed Angles Property

· any inscribed angles that touch the same arc must be EQUAL
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Angle BAC = Angle BDC

Inscribed Triangles

· if a triangle is inscribed inside half of a circle, it is a right triangle
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	· we know that half a circle is 180 degrees

· That means Angle C = 90

Triangle ACB is a right triangle


Angles in a Semicircle Property
· Half of a circle equals 180 degrees

· An inscribed angle is equal to half of the arc it touches

· Therefore, an angle inscribed in a semicircle must be half of 180 degrees

· Angles in a semicircle always equal 90 degrees
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