
arcs central angles and inscribed
angles worksheet answers
Arcs central angles and inscribed angles worksheet answers are crucial for
students trying to understand the properties of circles in geometry. These
concepts form the backbone of many geometric principles and applications,
making them essential for both academic success and real-world problem-
solving. This article will explore the definitions, theorems, and examples
related to arcs, central angles, and inscribed angles, followed by common
problems and their solutions as found in typical worksheets.

Understanding the Basics

Definitions

1. Circle: A set of all points in a plane that are equidistant from a fixed
point known as the center.
2. Arc: A portion of the circumference of a circle. Arcs can be classified as
minor arcs (less than 180 degrees) and major arcs (more than 180 degrees).
3. Central Angle: An angle whose vertex is at the center of the circle and
whose sides (rays) extend to the endpoints of an arc.
4. Inscribed Angle: An angle formed by two chords in a circle which share an
endpoint. The vertex of the inscribed angle lies on the circle.

Relationships Between Angles and Arcs

The relationships between central angles, inscribed angles, and the arcs they
intercept are fundamental in circle geometry:

- Central Angle Theorem: The measure of a central angle is equal to the
measure of the arc it intercepts.
- Inscribed Angle Theorem: The measure of an inscribed angle is half the
measure of the intercepted arc.

Key Theorems and Properties

Understanding theorems related to arcs and angles can help in solving
problems effectively.



Central Angle Theorem

- A central angle \(\angle AOB\) intercepts arc \(AB\).
- The measure of \(\angle AOB\) is equal to the measure of arc \(AB\).

Inscribed Angle Theorem

- An inscribed angle \(\angle ACB\) intercepts arc \(AB\).
- The measure of \(\angle ACB\) is half the measure of arc \(AB\).

\[
m\angle ACB = \frac{1}{2} m \text{ arc } AB
\]

Angles Inscribed in a Semicircle

- An inscribed angle that intercepts a semicircle is a right angle.
- If \(\angle ACB\) intercepts the arc \(AB\) that is a semicircle, then
\(m\angle ACB = 90^\circ\).

Angles Formed by Chords

- The angle formed by two intersecting chords is half the sum of the measures
of the arcs intercepted by the angle and its vertical angle.

\[
m\angle AOB = \frac{1}{2} (m \text{ arc } AB + m \text{ arc } CD)
\]

Practical Examples

To better understand these concepts, let’s work through some examples
typically found on worksheets.

Example 1: Central Angles

Problem: If the measure of arc \(AB\) in circle \(O\) is \(80^\circ\), what
is the measure of the central angle \(AOB\)?

Solution: By the Central Angle Theorem, the measure of the central angle



\(AOB\) is equal to the measure of arc \(AB\).

\[
m\angle AOB = m \text{ arc } AB = 80^\circ
\]

Example 2: Inscribed Angles

Problem: If an inscribed angle \(ACB\) intercepts arc \(AB\) and the measure
of arc \(AB\) is \(60^\circ\), what is the measure of angle \(ACB\)?

Solution: By the Inscribed Angle Theorem, the measure of angle \(ACB\) is
half the measure of arc \(AB\).

\[
m\angle ACB = \frac{1}{2} m \text{ arc } AB = \frac{1}{2} \times 60^\circ =
30^\circ
\]

Example 3: Finding Arcs from Angles

Problem: If \(m\angle ACB = 45^\circ\) and it intercepts arc \(AB\), what is
the measure of arc \(AB\)?

Solution: Using the Inscribed Angle Theorem, we can find the measure of the
arc.

\[
m \text{ arc } AB = 2 \times m\angle ACB = 2 \times 45^\circ = 90^\circ
\]

Example 4: Chords Intersecting Inside a Circle

Problem: If two chords \(AC\) and \(BD\) intersect at point \(E\) inside
circle \(O\) such that \(m\text{ arc } AB = 100^\circ\) and \(m\text{ arc }
CD = 80^\circ\), what is the measure of angle \(AEB\)?

Solution: By the angles formed by chords theorem:

\[
m\angle AEB = \frac{1}{2} (m \text{ arc } AB + m \text{ arc } CD) =
\frac{1}{2} (100^\circ + 80^\circ) = \frac{1}{2} \times 180^\circ = 90^\circ
\]



Worksheet Problems

To practice these concepts, here are some worksheet problems you can try:

1. In a circle, if the measure of central angle \(XOY\) is \(120^\circ\),
what is the measure of arc \(XY\)?
2. An inscribed angle \(PQR\) intercepts arc \(PR\). If \(m \text{ arc } PR =
90^\circ\), find \(m\angle PQR\).
3. If \(m\angle ADB = 35^\circ\) and it intercepts arc \(AB\), what is \(m
\text{ arc } AB\)?
4. Given two chords \(EF\) and \(GH\) that intersect at point \(I\), if \(m
\text{ arc } EF = 150^\circ\) and \(m \text{ arc } GH = 50^\circ\), calculate
\(m\angle EIG\).

Answers to Worksheet Problems

1. \(m \text{ arc } XY = 120^\circ\)
2. \(m\angle PQR = 45^\circ\)
3. \(m \text{ arc } AB = 70^\circ\)
4. \(m\angle EIG = 100^\circ\)

Conclusion

Understanding arcs central angles and inscribed angles worksheet answers is
vital for mastering circle geometry. By grasping the relationships between
these angles and arcs, students can solve complex geometric problems with
ease. Practice with numerous examples, as shown in this article, will
reinforce these concepts, leading to greater confidence and proficiency in
geometry. Whether for homework, exams, or practical applications, these
skills are invaluable for any student pursuing mathematics or related fields.

Frequently Asked Questions

What is the relationship between central angles and
inscribed angles in a circle?
The inscribed angle is always half the measure of the central angle that
subtends the same arc.

How can you calculate the measure of an inscribed



angle given the central angle?
To find the measure of an inscribed angle, divide the measure of the central
angle by 2.

What is the formula for finding the arc length when
given a central angle?
Arc length can be calculated using the formula: Arc Length = (Central Angle
in degrees/360) 2πr, where r is the radius.

If two inscribed angles intercept the same arc, what
can be said about their measures?
If two inscribed angles intercept the same arc, then they are congruent (they
have the same measure).

How do you find the measure of a central angle if
you have the arc length and radius?
The central angle in radians can be found using the formula: Central Angle =
Arc Length / Radius.

What is a common mistake when calculating inscribed
angles?
A common mistake is to confuse the measures; students often incorrectly
assume that inscribed angles are equal to the central angles rather than half
of them.
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