central angles and arc measures worksheet
answer key

Central angles and arc measures worksheet answer key are essential tools for students
learning the principles of circle geometry. Understanding central angles and arc measures is crucial
for mastering various concepts in mathematics, particularly in geometry. This article will explore the
definitions, properties, and calculations related to central angles and arc measures, as well as provide
a comprehensive answer key for a worksheet that reinforces these concepts.

Understanding Central Angles

A central angle is an angle whose vertex is located 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 directly related to the arc
that it intercepts.

Properties of Central Angles

1. Measure Relation: The measure of a central angle is equal to the measure of the arc it intercepts.
For example, if the central angle measures 60 degrees, the arc it intercepts also measures 60
degrees.

2. Full Circle: The sum of all central angles in a circle equals 360 degrees. This property is
fundamental when dealing with multiple central angles within the same circle.

3. Inscribed Angles: An inscribed angle is half the measure of the central angle that subtends the

same arc. This relationship is crucial for solving problems involving inscribed angles and central
angles.

Understanding Arc Measures

An arc is a part of the circumference of a circle. The measure of an arc can be determined by the
measure of the central angle that intercepts it. Arc measures can be expressed in degrees or as a
fraction of the circle's total circumference.

Types of Arcs

1. Minor Arc: An arc measuring less than 180 degrees. It is named by its endpoints. For example, arc
AB is a minor arc if the angle subtended by it is less than 180 degrees.

2. Major Arc: An arc measuring more than 180 degrees. It is also named by its endpoints but includes



an additional point on the circle. For instance, arc ACB is a major arc if it measures more than 180
degrees.

3. Semicircle: An arc that measures exactly 180 degrees. It is named using the endpoints and the
center point of the circle. For example, arc AB, where A and B are endpoints and O is the center, is a
semicircle if it measures 180 degrees.

Calculating Central Angles and Arc Measures

To solve problems related to central angles and arc measures, one can use various formulas and
theorems. Here are some essential steps and formulas:

Formulas

1. Arc Length Formula:

\[
\text{Arc Length} = \left(\frac{\text{Central Angle}}{360}\right) \times 2\pi r

\]
where \( r\) is the radius of the circle.

2. Finding Central Angle:

\[
\text{Central Angle} = \left(\frac{\text{Arc Measure}}{360}\right) \times 360

\]

3. Finding Arc Measure:

\[
\text{Arc Measure} = \text{Central Angle}

\]

Example Problems and Solutions

To solidify understanding, here are some example problems related to central angles and arc
measures along with their solutions.

Problem 1

Given a circle with a radius of 10 cm, find the length of the arc intercepted by a central angle of 60
degrees.

Solution:
- Central Angle = 60 degrees
- Radius\(r=10\) cm



Using the arc length formula:

\[

\text{Arc Length} = \left(\frac{60} {360}\right) \times 2\pi(10) = \left(\frac{1} {6}\right) \times 20\pi
\approx 10.47 \text{ cm}

\]

Problem 2
If the measure of arc AB is 120 degrees, what is the measure of the central angle that intercepts arc
AB?

Solution:
The measure of the central angle is equal to the measure of the arc it intercepts.
- Central Angle = 120 degrees

Problem 3

In a circle, if the central angle is 90 degrees, what is the measure of the corresponding minor arc?

Solution:
- Minor Arc Measure = Central Angle = 90 degrees

Problem 4

Calculate the arc length of a semicircle with a radius of 5 cm.

Solution:
- Central Angle = 180 degrees
- Radius\(r=5\)cm

Using the arc length formula:

\[

\text{Arc Length} = \left(\frac{180} {360}\right) \times 2\pi(5) = \left(\frac{1}{2}\right) \times 10\pi
\approx 15.71 \text{ cm}

\]

Worksheet Answer Key

Here is a sample answer key for a worksheet that might include problems about central angles and
arc measures:

1. Problem: What is the measure of the central angle if the arc measure is 150 degrees?
- Answer: 150 degrees

2. Problem: Find the length of the arc formed by a 45-degree angle in a circle with a radius of 8 cm.
- Answer: \( \approx 5.24\) cm



3. Problem: If the central angle measures 240 degrees, what is the measure of the remaining arc in
the circle?
- Answer: 120 degrees (360 - 240 = 120)

4. Problem: Calculate the length of a minor arc that measures 75 degrees in a circle with a radius of
12 cm.
- Answer: \( \approx 15.71\) cm

5. Problem: If arc AC measures 100 degrees, what is the measure of the inscribed angle that
intercepts arc AC?
- Answer: 50 degrees (half of the central angle)

Conclusion

Understanding central angles and arc measures is integral to geometry. Mastery of these concepts
not only enhances mathematical reasoning but also prepares students for more advanced topics in
mathematics. By using worksheets, problem-solving, and answer keys, students can practice and
reinforce their knowledge. The relationships between central angles and arc measures are
foundational in various applications, including real-world problems involving circles, such as in
engineering, architecture, and various fields of science.

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 intersect the
circle.

How do you find the measure of a central angle?

The measure of a central angle is equal to the measure of the intercepted arc it subtends.

What is the relationship between arc length and central
angle?

The length of an arc is directly proportional to the measure of the central angle that intercepts it,
typically expressed in degrees or radians.

What formula is used to calculate the arc length given a
central angle?

Arc length can be calculated using the formula: Arc Length = (Central Angle/360) 2nr, where 'r' is the
radius of the circle.



In a circle, if the central angle measures 90 degrees, what is
the measure of the intercepted arc?

If the central angle measures 90 degrees, the measure of the intercepted arc is also 90 degrees.

What is an inscribed angle and how is it related to central
angles?

An inscribed angle is formed by two chords in a circle which share an endpoint. It is half the measure
of the central angle that subtends the same arc.

How do you determine the measure of an arc if given the
central angle?

To determine the measure of an arc, you simply use the measure of the central angle, as they are
equal.

What is the significance of a central angle in a worksheet on
arc measures?

A central angle is crucial in a worksheet on arc measures as it helps students understand the direct
relationship between angles and the arcs they intercept.
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