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Understanding the geometry of circles and their sectors is fundamental in many fields, including
engineering, architecture, and mathematics education. In this article, we will explore what a minor
sector of a circle entails, how to calculate its area, and apply this knowledge to find the area of the

sector OAB. Whether you're a student preparing for exams or a professional seeking to refresh your
understanding, this guide provides comprehensive insights into the topic.

What Is a Sector of a Circle?

Definition of a Sector

A sector of a circle is a portion of the circle bounded by two radii and the arc connecting their
endpoints. Think of it as a "slice" of the circle, similar to a piece of pie.

Major vs. Minor Sectors

- Minor Sector: The smaller sector of the circle, with an arc measuring less than 180°.
- Major Sector: The larger sector, with an arc measuring more than 180°.

In our case, OAB is specified as a minor sector, implying the central angle subtending this sector is
less than 180°.

Key Components of a Circular Sector

Understanding the components involved is essential:
e Center of the circle (0): The fixed point equidistant from all points on the circle.
e Radiuses (OA and OB): The two line segments from the center to the circumference.
e Arc (AB): The curved segment connecting points A and B on the circle's circumference.

e Central angle (ZAOB): The angle subtended at the center by the radii OA and OB.



Calculating the Area of a Sector

General Formula

The area of a sector of a circle can be calculated if the radius and the measure of the central angle
are known. The formula is:

\[
\text{Area of sector} = \frac{\theta} {360"\circ} \times \pi r"~2

\]

where:
-\(r\) is the radius of the circle,
-\(\theta ) is the measure of the central angle in degrees.

When the Central Angle is in Radians

If the central angle \( \theta \) is expressed in radians, the formula simplifies to:

\[
\text{Area of sector} = \frac{1}{2} r™~2 \theta

\]

This form is particularly useful in advanced mathematics and when the angle is given in radians.

Step-by-Step Calculation of the Area of OAB

To compute the area of the minor sector OAB, follow these steps:

1. Identify Known Values

- Radius (r): The length from point O to A or B.
- Central angle (£AOB): The measure in degrees or radians.

(Note: In this article, specific numerical values are not provided. The calculation approach applies
once these are known.)

2. Convert the Central Angle to Degrees or Radians

- If given in degrees, use directly in the formula.
- If given in radians, use the second formula.



3. Apply the Formula

- For degree measure:

\[
\text{Area} = \frac{\theta}{360"\circ} \times \pi r~2
\]

- For radian measure:
\[

\text{Area} = \frac{1}{2} r™~2 \theta
\]

4. Compute the Result

Insert the known values and perform the calculations to find the area of sector OAB.

Example Calculation (Hypothetical Values)

Suppose:

- Radius \( r = 10 ) units

- Central angle \( \theta = 60" \circ \)

Then,

\[

\text{Area} = \frac{60} {360} \times \pi \times 10°2 = \frac{1}{6} \times \pi \times 100 =
\frac{100}{6} \pi \approx 16.67 \times 3.1416 \approx 52.36

\]

Thus, the area of the sector OAB is approximately 52.36 square units.

Applications of Sector Area Calculations

Understanding how to compute the area of a sector has practical applications across various
disciplines:

e Engineering: Designing circular components or analyzing stress distribution in circular
structures.
¢ Architecture: Planning curved structures or decorative elements with circular motifs.

e Navigation and Geography: Calculating areas related to circular zones or regions.



e Mathematics Education: Reinforcing concepts of angles, fractions of circles, and geometric
reasoning.

Tips for Accurate Calculations

- Always ensure the central angle is in the correct units (degrees or radians) before applying
formulas.

- Double-check the radius value; errors here significantly impact the result.

- Use a calculator with o for precise computation.

- When working with angles in degrees, be aware of whether the problem specifies the measure or if
conversion is needed.

Conclusion

Calculating the area of a sector like OAB involves understanding the fundamental properties of
circles and sectors, accurately identifying known values, and applying the appropriate formula.
Whether you're dealing with a minor sector with an angle less than 180°, or a major sector, the
process remains consistent. Mastery of this calculation enhances your geometric intuition and
problem-solving skills, valuable in academic, professional, and everyday contexts.

Remember, once the radius and central angle are known, the area calculation becomes
straightforward, making it a vital tool in the geometric toolkit. Practice with different values to gain
confidence, and you'll be well-equipped to handle sector-related problems efficiently.

Frequently Asked Questions

What is the significance of identifying OAB as a minor sector
of a circle?

Identifying OAB as a minor sector helps in calculating its area precisely, which is useful in geometric
problems involving circles and sectors.

How do you calculate the area of a minor sector like OAB in a
circle?

The area of a sector is found by multiplying the circle's total area by the ratio of the sector's central
angle to 360°, i.e., (6/360°) x mr2.

What additional information is needed to find the area of



OAB?

You need to know the radius of the circle and the measure of the central angle that subtends the
sector OAB.

If the radius of the circle is 10 units and the central angle of
sector OAB is 60°, what is the area of OAB?

The area is (60°/360°) x m X 102 = (1/6) x m X 100 = 52.36 square units.

Can the area of OAB be found without knowing the radius or
angle? Why or why not?

No, because the area of a sector depends on both the radius and the central angle; without these, it
cannot be determined.

How does understanding sectors like OAB help in real-world
applications?

Understanding sectors aids in fields like engineering, architecture, and design when calculating
materials, angles, and areas related to circular segments.

Additional Resources
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Understanding how to calculate the area of a sector within a circle is a fundamental skill in
geometry, especially when dealing with circular segments, sectors, and their various applications. In
particular, OAB is a minor sector of the circle below, which makes it a common problem
encountered in mathematics exams and real-world scenarios involving circular segments. This guide
provides a comprehensive breakdown of how to determine the area of sector OAB, including the
necessary formulas, step-by-step procedures, and illustrative examples to solidify your
understanding.

Introduction to Circular Sectors

Before delving into computations, it’s essential to understand what a sector of a circle is. A sector is
a portion of a circle enclosed between two radii and the corresponding arc. If the angle subtended at
the center is less than 180°, the sector is considered minor; if greater than 180°, it’s a major sector.

Key Concepts:

- Circle: A set of all points in a plane equidistant from a fixed point called the center.

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

- Central angle (0): The angle subtended at the center by the sector, measured in degrees or radians.
- Sector area: The region enclosed by two radii and the connecting arc.



In our case, since "OAB is a minor sector of the circle below," we know:
- The sector is less than half of the circle.
- The angle at the center (O) subtending the sector is less than 180°.

Step 1: Clarify the Given Data
To accurately compute the area of sector OAB, identify all the given parameters:

- Radius (r): The length from the center O to points A and B.
- Central angle (0): The measure of the angle at O between the radii OA and OB.

Typical problem data may include:

- Numerical values for radius.

- The measure of angle O (in degrees or radians).

- Coordinates of points A and B, if provided, to determine the angle.

Example scenario:
Suppose a circle has a radius of 10 cm, and the central angle for sector OAB is 60°.

Step 2: Recall the Formula for Sector Area

The area of a sector is proportional to the central angle:

\[

\boxed{

\text{Area of sector} = \frac{\theta} {360"\circ} \times \pi r"~"2
}

\]

- 0: The measure of the central angle in degrees.
- r: Radius of the circle.

Alternatively, if the angle is given in radians:

\[
\text{Area of sector} = \frac{1}{2} r~2 \theta

\]

Where:
- 0 is in radians.

Step 3: Convert the Central Angle if Necessary

If the given central angle is in degrees, and you prefer to work with radians (which is often more
straightforward in formulas), convert using:



\[
\theta {radians} = \theta {degrees} \times \frac{\pi}{180}
\]

Example:
- Central angle 6 = 60°

\[
\theta {radians} = 60" \circ \times \frac{\pi}{180} = \frac{\pi}{3}
\]

Step 4: Compute the Area of Sector OAB

Using Degrees:

Suppose:

-Radius\(r = 10\,cm \)

- Central angle \( \theta = 60" \circ \)

Then,

\[

\text{Area} = \frac{60} {360} \times \pi \times (10)"~2 = \frac{1}{6} \times \pi \times 100 =
\frac{100\pi}{6} \approx 52.36\,cm”"2

\]

Using Radians:
Convert 0 to radians:

\[
\theta = \frac{\pi}{3}
\]

Then,

\[

\text{Area} = \frac{1}{2} \times (10)"2 \times \frac{\pi}{3} = \frac{1} {2} \times 100 \times
\frac{\pi}{3} = 50 \times \frac{\pi}{3} = \frac{50\pi} {3} \approx 52.36\,cm” 2

\]

Step 5: Additional Considerations and Special Cases

1. When Coordinates are Given:

If points A and B are specified via coordinates, you can:

- Calculate the radius using the distance from the center to each point.
- Find the angle using the dot product or the Law of Cosines.

Example:



- O at origin (0,0)

-Aat (8, 6)

-Bat (6, 8)

Calculate OA and OB:

\[

OA =\sqrt{872 + 672} = \sqrt{64 + 36} = \sqrt{100} = 10\,cm
\]

\[

OB = \sqrt{672 + 872} =\sqrt{36 + 64} = \sqrt{100} = 10\,cm
\]

Find the angle 0 between OA and OB using the dot product:

\[
\cos \theta = \frac{\mathbf{OA} \cdot \mathbf{OB}} {|\mathbf{OA}| [\mathbf{OB}|}

\]

\[
\mathbf{OA} \cdot \mathbf{OB} = (8)(6) + (6)(8) = 48 + 48 = 96

\]

\[
\cos \theta = \frac{96}{10 \times 10} = \frac{96} {100} = 0.96

\]
\[
\theta = \arccos(0.96) \approx 16.26"\circ
\]

Calculate the sector area:

\[
\text{Area} = \frac{16.26} {360} \times \pi \times 100 \approx 14.19\,cm”"2

\]

Step 6: Confirm the Sector is Minor

Since the problem states "OAB is a minor sector," the central angle should be less than 180°. Always
verify the measure of 0 to confirm this.

Step 7: Practical Applications & Examples

Example 1: Sector with a Known Central Angle
Problem:
A circle with radius 12 cm has a minor sector OAB where the central angle is 45°. Find the area of



the sector.

Solution:

\[

\text{Area} = \frac{45} {360} \times \pi \times 12”2 = \frac{1}{8} \times \pi \times 144 = 18\pi
\approx 56.55\,cm” 2

\]

Example 2: Sector with Coordinates
Problem:
Points A(3,4) and B(4,3) are on a circle centered at O(0,0). Find the area of the sector OAB.

Solution:
- Calculate OA and OB:

\[
OA =\sqrt{372 + 472} = 5\,cm
\]
\[
OB = \sqrt{4"~2 + 372} = 5\,cm
\]

- Find the angle 6:

\[
\mathbf{OA} \cdot \mathbf{OB} = (3)(4) + (4)(3) =12 + 12 = 24
\]

\[
\cos \theta = \frac{24}{5 \times 5} = \frac{24}{25} = 0.96

\]

\[
\theta = \arccos(0.96) \approx 16.26"\circ

\]

- Calculate the area:

\[
\text{Area} = \frac{16.26} {360} \times \pi \times 25 \approx 3.55 \pi \approx 11.16\,cm” 2
\]

Final Tips and Summary

- Always identify the radius and the central angle before calculating.

- Convert angles to radians if using the \( \frac{1}{2} r~2 \theta \) formula.

- Confirm the sector is minor (angle less than 180°).

- Use coordinate geometry methods if points are given; otherwise, rely on known angles.

- Remember that the sector area is proportional to the central angle relative to the full circle.



Conclusion

Calculating the area of OAB as a minor sector of the circle below involves understanding the
fundamental properties of circles, sectors, and angles. Whether working with numerical data,
coordinate points, or geometric constructions, the key is to clearly determine the radius and the
subtended angle, then apply the appropriate formula. Mastery of these steps provides a solid
foundation for tackling more complex problems involving circular segments, sectors, and their
applications in engineering, design, and mathematics.

By consistently practicing these methods and understanding the core principles, you'll be well-
equipped to handle any problem related to sectors in circles with confidence and precision.
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