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Intersection Of The Circle With a chord or segment. Understanding this geometric
configuration involves exploring concepts such as circle radius, arc length, central angles,
and their interrelationships. Whether you're a student studying geometry, a teacher
preparing lesson plans, or a math enthusiast interested in the properties of circles, this
comprehensive article will guide you through the essential principles, calculations, and
applications related to this scenario.

Understanding the Basic Properties of Circles

What Is a Circle?

A circle is a perfectly round, two-dimensional geometric figure defined as the set of all
points equidistant from a fixed point called the center. The fixed distance from the center
to any point on the circle is known as the radius.

Key Terms Related to Circles

- Radius (r): The distance from the center to any point on the circle.

- Diameter (d): The longest distance across the circle passing through the center, equal to
twice the radius (d = 2r).

- Circumference (C): The total length around the circle, calculated as C = 2mr.

- Arc: A segment of the circle's circumference between two points.

- Chord: A straight line connecting two points on the circle.

- Sector: The region enclosed by two radii and the arc connecting their endpoints.

Given Data and Its Significance

The problem states:

- The circle has a radius of 5 feet.

- An arc of length 7 feet is created by the intersection of the circle with some segment
(likely a chord).



This data allows us to analyze the relationship between the circle's radius, the arc length,
and the central angle subtended by the arc.

Calculating the Central Angle Corresponding to
the Arc

Relationship Between Arc Length and Central Angle

The length of an arc (L) is related to the circle's radius (r) and the central angle (0) in
radians by the formula:

\[ L = r \times \theta \]

Where:

- L: Arc length

- r: Radius of the circle

- 0: Central angle in radians

Rearranging for 0:

\[ \theta = \frac{L}{r} \]

Applying the Values

Given:

-\(r = 5\, \text{ft}\)
-\(L = 7\, \text{ft} \)
Calculating 6:

\[ \theta = \frac{7\, \text{ft}} {5\, \text{ft}} = 1.4\, \text{radians} \]

Converting Radians to Degrees

Since many geometric problems are easier to interpret in degrees, converting radians to
degrees is useful.

\[
\text{Degrees} = \text{Radians} \times \frac{180} {\pi}

\]



Calculating:

\[
\theta {degrees} = 1.4 \times \frac{180} {\pi} \approx 1.4 \times 57.2958 \approx
80.27™\circ

\]

Therefore, the central angle subtended by the arc is approximately 80.27 degrees.

Understanding the Geometric Context

What Does the Arc Length and Central Angle Tell Us?

- The arc of length 7 ft corresponds to a central angle of about 80.27 degrees.
- This angle indicates the portion of the circle’s circumference that the arc represents.

Implications for the Chord and Segment

- The chord connecting the endpoints of the arc subtends the same central angle.
- The length of this chord, as well as the area of the segment formed, can be calculated
from the known data.

Calculating the Chord Length

Chord Length Formula
The length of a chord (c) subtending an angle 0 (in radians) in a circle of radius r is given

by:

\[
c = 2 r\sin \left( \frac{\theta} {2} \right)
\]

Applying the Known Values

Using 6 in radians:

\[
c = 2 \times 5 \times \sin \left( \frac{1.4} {2} \right) = 10 \times \sin(0.7)



\]

Calculating:

\[
\sin(0.7) \approx 0.6442

\]

So,

\[
c \approx 10 \times 0.6442 = 6.442\, \text{ft}
\]

Chord Length = 6.44 feet

Calculating the Area of the Circular Segment

Segment Area Formula
The area (A) of a segment of a circle defined by a central angle 0 (in radians) is:
\[

A =\frac{1}{2} r~2 (\theta - \sin \theta)
\]

Applying the Values

Given:
-\(r=25\)
-\( \theta = 1.4 \) radians

Calculate:

\[
A =\frac{1}{2} \times 25 \times (1.4 - \sin 1.4)
\]

Calculate \(\sin 1.4\):

\[
\sin 1.4 \approx 0.9854

\]

Now:



\[
A =12.5\times (1.4 - 0.9854) = 12.5 \times 0.4146 \approx 5.1825\, \text{sq ft}
\]

Segment Area = 5.18 square feet

Applications and Real-World Examples

Design and Construction

Understanding the relationships between arc length, radius, and angles is critical in
architectural designs involving curved structures, such as arches and domes.

Navigation and Mapping

Calculations involving circular arcs are essential in navigation, especially for plotting
courses along curved paths or estimating distances on circular routes.

Engineering and Manufacturing

Manufacturing components with specific curved features requires precise calculations of
arc lengths and angles to ensure accurate fabrication.

Additional Concepts Related to Circles

Inscribed and Central Angles

- Central Angle: An angle with its vertex at the circle's center, subtending an arc.
- Inscribed Angle: An angle with its vertex on the circle, subtending an arc; its measure is
half the measure of the intercepted arc.

Chord Properties

- The perpendicular bisector of a chord passes through the center of the circle.
- Chord length increases as the central angle increases.



Arc Types

- Major Arc: Larger than 180°, spans more than half the circle.
- Minor Arc: Less than 180°, spans less than half the circle.

Summary and Key Takeaways

- The circle with a radius of 5 feet has an arc length of 7 feet corresponding to a central
angle of approximately 80.27° or 1.4 radians.

- The chord connecting the endpoints of this arc measures about 6.44 feet.

- The area of the segment formed by this arc is roughly 5.18 square feet.

- These calculations are fundamental in fields such as geometry, engineering, architecture,
and navigation.

Conclusion

Understanding the relationship between an arc's length, the radius of a circle, and the
associated angles provides valuable insights into the geometry of circles. Whether
analyzing segments, calculating chord lengths, or designing curved structures, these
principles are essential tools for students, professionals, and enthusiasts alike. By
mastering these concepts, you can approach complex geometric problems with confidence
and precision.

If you're interested in further exploring circle properties or applying these calculations to
real-world projects, numerous online tools and tutorials are available to deepen your
understanding.

Frequently Asked Questions

How do you find the measure of the central angle
corresponding to an arc of 7 ft in a circle with a radius
of 5 ft?

Use the formula: angle (in radians) = arc length / radius. So, angle =7 ft/5ft =1.4
radians.

What is the degree measure of the central angle if the



arc length is 7 ft and the radius is 5 ft?

Convert radians to degrees: degrees = radians X (180/m). So, degree measure = 1.4 X
(180/) = 80.21°.

How can I verify the length of the arc if I know the
central angle in degrees?

Convert the angle from degrees to radians (angle in radians = degrees x 11/180), then
multiply by the radius: arc length = radius X angle in radians.

What is the significance of the arc length in relation to
the circle's circumference?

The arc length is a portion of the circle's circumference, which is 2n X radius. For a 5 ft
radius, the full circumference is approximately 31.42 ft.

If the arc length is 7 ft, what percentage of the circle's
circumference does this represent?

Calculate: (7 ft / 31.42 ft) x 100% = 22.3%. So, the arc is about 22.3% of the full
circumference.

How can I find the length of the remaining arc if the
circle is divided into two arcs by the same chord?

Determine the central angle of the known arc, find the total circle's circumference, then
subtract the length of the known arc or calculate the other arc's length based on its
central angle.

What is the formula to find the length of an arc when
the central angle is known in degrees?

Arc length = (central angle in degrees / 360) X 2n X radius. For example, with a 80.21°
angle and radius 5 ft, arc length = (80.21/360) x 31.42 ft = 7 ft.

How does knowing the arc length help in solving
geometric problems involving circles?

It allows you to determine angles, segment lengths, and sector areas, which are essential
for many geometric and trigonometric calculations involving circles.
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Understanding the properties of circles and their segments is fundamental in geometry,
especially when dealing with arcs, chords, and angles. This comprehensive review delves
into the specifics of a circle with a given radius and an arc length, exploring various
related concepts such as arc length, central angles, chord length, sector area, and their
real-world applications. We will systematically analyze the problem, derive formulas, and
provide insights to deepen your grasp of circle geometry.

Fundamental Concepts of Circles and Arcs

Before tackling the problem directly, it’s essential to revisit the basic definitions and
properties related to circles and arcs.

What Is a Circle?

- Definition: A circle is a set of all points in a plane that are equidistant from a fixed point
called the center.

- Radius (r): The distance from the center of the circle to any point on its circumference. In
our case, r = 5 ft.

- Diameter (d): The longest distance across the circle passing through the center. \(d = 2r
= 10\, \text{ft} \).

What Is an Arc?

- An arc is a part of the circumference of a circle, essentially a "slice" of the circle's
perimeter.

- Arc Length (L): The distance along the circumference between two points. Given as 7 ft
in this scenario.

- Major and Minor Arcs: If the arc is less than half the circle, it's a minor arc; if more than
half, it's a major arc.

Angles Related to Arcs

- The central angle (8) subtended by an arc is the angle at the center of the circle between
the two radii connecting to the endpoints of the arc.

- The measure of the central angle in degrees or radians directly relates to the arc length
and radius.



Calculating the Central Angle Corresponding to
the Arc

A key step in understanding the geometric relationships is to determine the central angle
0 (in degrees or radians) that subtends the given arc.

Arc Length Formula

\[

L = r \times \theta
\]

- Where:

-\(L\) = arc length
-\(r\) = radius
-\(\theta\) = central angle in radians

Since the arc length \(L = 7\, \text{ft}\) and radius \(r = 5\, \text{ft}\), we can find
\(\theta\) in radians:

\[
\theta = \frac{L}{r} = \frac{7}{5} = 1.4\, \text{radians}
\]

Converting radians to degrees:

\[

\theta \text{degrees} = \theta \text{radians} \times \frac{180}{\pi} \approx 1.4 \times
\frac{180}{3.1416} \approx 1.4 \times 57.2958 \approx 80.22"\circ

\]

Summary:
- The central angle \(\theta \approx 1.4\, \text{radians}\) or approximately 80.22°.

Understanding the Geometric Implications of the
Central Angle

With the central angle known, we can explore other properties of the circle segment
created by this arc.

Chord Length Corresponding to the Arc

- The chord connecting the two endpoints of the arc can be calculated using the central
angle:



\[
c = 2r \sin{\frac{\theta}{2}}

\]

Plugging in the known values:

\[

c = 2 \times 5 \times \sin{\frac{1.4}{2}} = 10 \times \sin{0.7}
\]

Using a calculator:

\[

\sin{0.7} \approx 0.6442

\]

Thus:

\[

c \approx 10 \times 0.6442 = 6.442\, \text{ft}
\]

Interpretation:

- The chord length is approximately 6.44 ft, slightly less than the arc length, which makes
sense since the chord is the straight-line distance between the arc endpoints.

Area of the Circular Sector

- The sector is the "slice" of the circle bounded by the two radii and the arc.
- The area of the sector corresponding to the arc is:

\[

A {sector} = \frac{\theta}{2\pi} \times \pi r™~2 = \frac{\theta}{2} r™2

\]

In radians:

\[

A {sector} = \frac{1.4}{2} \times 25 = 0.7 \times 25 = 17.5\, \text{sq ft}
\]

Implication:
- The sector formed by the 7 ft arc has an area of approximately 17.5 square feet.

Additional Geometric Properties and Calculations

Beyond the fundamental calculations, exploring other elements related to the circle and its
arc can provide a comprehensive understanding.

Segment Area (Minor Segment)

- The segment is the region between the chord and the arc.
- To find the area of the segment, subtract the area of the triangular portion formed by the
two radii and the chord from the sector area.



Step 1: Find the area of the triangle formed by two radii and the chord

Using the formula for the area of a triangle with two sides and the included angle:
\[

A {\triangle} = \frac{1}{2} r~2 \sin{\theta}

\]

\[

A {\triangle} = \frac{1}{2} \times 25 \times \sin{1.4}

\]

Calculate \(\sin{1.4}\):

\[

\sin{1.4} \approx 0.9854

\]

\[

A {\triangle} \approx 0.5 \times 25 \times 0.9854 \approx 12.3\, \text{sq ft}
\]

Step 2: Calculate the segment area

\[
A {segment} = A {sector} - A {\triangle} \approx 17.5 - 12.3 = 5.2\, \text{sq ft}
\]

Conclusion:
- The area of the minor segment is approximately 5.2 square feet.

Real-World Applications and Contexts

Understanding these properties isn't just an academic exercise; they have practical
applications across various fields:

Engineering and Construction

- Designing curved structures, such as arches and bridges, requires precise calculations of
arc lengths, chord lengths, and segment areas.

- When constructing circular roads or tracks, knowing the arc length and radius helps in
planning segments accurately.

Navigation and Geography

- Calculating the distance along a curved path, such as a section of a circular route,
involves arc length formulas.
- Central angles are used in triangulation for map-making and surveying.



Physics and Mechanics

- Analyzing rotational motion involves understanding segments of circles, angles, and arc
lengths.
- Gear design often involves calculating arc measures for precise engagement angles.

Design and Art

- Artistic designs involving circular arcs, such as mosaics or decorative patterns, use these
calculations to ensure proportions.

Additional Considerations and Advanced Topics

While the above calculations cover the core aspects, there are more advanced elements
worth exploring:

Arc Lengths Greater Than Half the Circle

- When the arc length exceeds half the circumference, the central angle surpasses 180°,
leading to different considerations for the major arc.

- For a circle with radius 5 ft, the total circumference is \(2\pi r = 10\pi \approx 31.416\,
\text{ft}\).

- Since the given arc length is 7 ft, which is less than half the circumference (~15.7 ft), it
is a minor arc.

Inscribed Angles and Their Relationships

- An inscribed angle subtending the same arc is half the measure of the central angle.
- For the arc with \(\theta \approx 80.22"\circ\):

\[

\text{Inscribed angle} = \frac{\theta}{2} \approx 40.11"~\circ

\]

- This can be useful in problems involving inscribed polygons or angles.

Extensions to Three-Dimensional Geometry

- In spheres, similar concepts apply but involve spherical geometry.
- Understanding arc lengths, surface areas, and angles helps in fields like astronomy and
geodesy.



Summary and Key Takeaways

- The circle has a radius of 5 ft.

- An arc of length 7 ft corresponds to a central angle of approximately 1.4 radians or
80.22°.

- The chord length for this arc is approximately 6.44 ft.
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