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Understanding angles within circles is fundamental in geometry, and two
important types of angles are central angles and inscribed angles. These
angles have unique properties and relationships that make them essential for
solving various geometric problems. This article will delve into the
definitions, properties, and practice problems related to central and
inscribed angles, helping students and enthusiasts enhance their
comprehension of this important topic.

Definitions

Central Angles

A central angle is defined as an angle whose vertex is at the center of a
circle, and its sides (or rays) extend to the circumference of the circle.
The measure of a central angle is equal to the measure of the arc that it
intercepts. This means that if a central angle measures 40 degrees, the arc
created by that angle will also measure 40 degrees.

Inscribed Angles

An inscribed angle is an angle formed by two chords in a circle that share an
endpoint. The vertex of an inscribed angle lies on the circumference of the
circle, while the sides of the angle extend to the circle's other
intersections. The essential property of inscribed angles is that the measure
of an inscribed angle is always half the measure of the intercepted arc. For
example, if the inscribed angle measures 30 degrees, the intercepted arc will
measure 60 degrees.

Properties of Central and Inscribed Angles

Understanding the properties of central and inscribed angles is crucial for
solving problems effectively. Here are key properties associated with each
type of angle:



Properties of Central Angles

1. Arc Measure: The measure of the central angle is equal to the measure of
the arc it intercepts.
2. Circle Division: Central angles can be used to divide a circle into
segments and sectors.
3. Angle Addition: If two central angles intercept the same arc, they are
equal.
4. Multiple Central Angles: The sum of the central angles around a point is
360 degrees.

Properties of Inscribed Angles

1. Half the Arc Measure: The measure of an inscribed angle is half the
measure of the intercepted arc.
2. Equal Inscribed Angles: Inscribed angles that intercept the same arc are
equal.
3. Angles in a Semicircle: An inscribed angle that intercepts a semicircle
(half of the circle) is a right angle (90 degrees).
4. Cyclic Quadrilaterals: In a cyclic quadrilateral (a four-sided figure
where all vertices lie on the circle), opposite angles are supplementary (add
up to 180 degrees).

Examples of Central and Inscribed Angles

To further understand central and inscribed angles, let’s consider a few
examples:

Example 1: Central Angle
Consider a circle with center O and an arc AB. If the measure of the central
angle AOB is 70 degrees, find the measure of arc AB.

- Solution: Since the central angle is equal to the intercepted arc, the
measure of arc AB is also 70 degrees.

Example 2: Inscribed Angle
In the same circle, if there is an inscribed angle ACB that intercepts arc
AB, what is the measure of angle ACB?

- Solution: The inscribed angle ACB is half of the intercepted arc AB.
Therefore, angle ACB = 1/2 measure of arc AB = 1/2 70 degrees = 35 degrees.



Practice Problems

Now that we have covered the basic definitions and properties, let’s practice
with some problems:

Problem 1
Given a circle with a central angle of 50 degrees, what is the measure of the
intercepted arc?

Problem 2
In a circle, an inscribed angle measures 40 degrees. What is the measure of
the arc it intercepts?

Problem 3
In a circle, if two inscribed angles intercept the same arc and one measures
30 degrees, what is the measure of the other angle?

Problem 4
In a cyclic quadrilateral, if one angle measures 70 degrees, what is the
measure of the opposite angle?

Problem 5
If an inscribed angle intercepts an arc that measures 120 degrees, what is
the measure of the inscribed angle?

Solved Practice Problems

Let’s solve the practice problems provided above.

Solution to Problem 1
- The measure of the intercepted arc is equal to the measure of the central
angle. Therefore, the intercepted arc measures 50 degrees.



Solution to Problem 2
- The measure of the arc intercepted by the inscribed angle is double the
angle itself. Therefore, the intercepted arc measures 2 40 degrees = 80
degrees.

Solution to Problem 3
- Since both inscribed angles intercept the same arc, they must be equal.
Therefore, the measure of the other angle is also 30 degrees.

Solution to Problem 4
- Opposite angles in a cyclic quadrilateral are supplementary. Therefore, the
opposite angle measures 180 degrees - 70 degrees = 110 degrees.

Solution to Problem 5
- The inscribed angle is half the measure of the intercepted arc. Therefore,
the inscribed angle measures 1/2 120 degrees = 60 degrees.

Conclusion

Understanding central and inscribed angles is vital in the study of circles
and geometry as a whole. The relationships between these angles and their
intercepted arcs provide a foundation for solving complex geometric problems.
By practicing various problems, students can solidify their grasp of these
concepts, facilitating a deeper comprehension of geometry. With the
properties and examples outlined in this article, learners are equipped to
tackle challenges related to central and inscribed angles confidently.

Frequently Asked Questions

What is a central angle in a circle?
A central angle is an angle whose vertex is at the center of the circle and
whose sides extend to the circumference.

How is an inscribed angle defined?
An inscribed angle is formed by two chords in a circle that share an
endpoint, with the vertex located on the circle.



What is the relationship between a central angle and
an inscribed angle that subtend the same arc?
The central angle is twice the measure of the inscribed angle that subtends
the same arc.

If a central angle measures 80 degrees, what is the
measure of the inscribed angle subtending the same
arc?
The inscribed angle would measure 40 degrees, as it is half of the central
angle.

Can an inscribed angle be larger than a central
angle?
No, an inscribed angle cannot be larger than the central angle subtending the
same arc; it is always half the measure.

What is the measure of an inscribed angle if it
intercepts a semicircle?
The measure of an inscribed angle that intercepts a semicircle is always 90
degrees.

How do you find the measure of a central angle if
you know the radius of the circle?
The measure of a central angle cannot be directly calculated from the radius
alone; it requires additional information such as the length of the arc or
the angle itself.

What is the formula to calculate the measure of a
central angle given the arc length and radius?
The central angle (in radians) can be calculated using the formula: central
angle = arc length / radius.

How can you determine if two inscribed angles are
equal?
Two inscribed angles are equal if they subtend the same arc in a circle.



What is the significance of the inscribed angle
theorem in geometry?
The inscribed angle theorem is significant as it helps in solving many
problems related to circles, allowing for calculations of angles and
relationships between different angles in circle geometry.
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