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Understanding the area of regular polygons is an essential concept in geometry that has applications
in various fields, including architecture, engineering, and computer graphics. A regular polygon is
defined as a polygon with all sides and angles equal. Examples include equilateral triangles, squares,
regular pentagons, hexagons, and octagons. This article aims to provide a comprehensive overview of
how to calculate the area of regular polygons, the formulas involved, and how to create a worksheet
to practice these calculations.

What is a Regular Polygon?

A regular polygon has the following characteristics:

- Equal Sides: All sides of the polygon are of the same length.
- Equal Angles: All interior angles are equal.
- Symmetry: Regular polygons are symmetrical, meaning they can be divided into equal parts by
drawing lines from the center to the vertices.

Some standard examples of regular polygons include:

1. Equilateral Triangle
2. Square
3. Regular Pentagon
4. Regular Hexagon
5. Regular Octagon

Formulas for Area Calculation

Calculating the area of a regular polygon involves specific formulas that depend on the number of
sides, the length of the sides, or the radius of the circumscribed circle (circumradius). Below are the
formulas for calculating the area of various regular polygons.

1. Area of an Equilateral Triangle

For an equilateral triangle with side length \( s \):

\[
\text{Area} = \frac{\sqrt{3}}{4} s^2
\]



2. Area of a Square

For a square with side length \( s \):

\[
\text{Area} = s^2
\]

3. Area of a Regular Pentagon

For a regular pentagon with side length \( s \):

\[
\text{Area} = \frac{1}{4} \sqrt{5(5 + 2\sqrt{5})} s^2
\]

4. Area of a Regular Hexagon

For a regular hexagon with side length \( s \):

\[
\text{Area} = \frac{3\sqrt{3}}{2} s^2
\]

5. Area of a Regular Octagon

For a regular octagon with side length \( s \):

\[
\text{Area} = 2(1 + \sqrt{2}) s^2
\]

6. General Formula for Regular Polygons

For a regular polygon with \( n \) sides and side length \( s \):

\[
\text{Area} = \frac{n s^2}{4 \tan\left(\frac{\pi}{n}\right)}
\]

This formula provides a way to calculate the area of any regular polygon by knowing the number of
sides and the side length.



Creating an Area of a Regular Polygon Worksheet

Creating a worksheet on the area of regular polygons can be an engaging way to help students
practice and understand the concepts. Below are some steps and examples of problems to include in
your worksheet.

Step 1: Introduction Section

Begin the worksheet with a brief introduction explaining what regular polygons are and the
importance of knowing how to calculate their areas. Include the formulas mentioned above for
reference.

Step 2: Problem Set

Include a variety of problems that require students to calculate the area of different regular polygons.
Here are some examples:

1. Equilateral Triangle:
- Find the area of an equilateral triangle with a side length of 6 cm.

2. Square:
- Calculate the area of a square with a side length of 5 m.

3. Regular Pentagon:
- Determine the area of a regular pentagon with a side length of 4 inches.

4. Regular Hexagon:
- Compute the area of a regular hexagon with a side length of 3 ft.

5. Regular Octagon:
- Calculate the area of a regular octagon with a side length of 2 m.

6. General Polygon:
- A regular polygon has 12 sides, and each side measures 10 cm. What is the area of the polygon?

Step 3: Space for Solutions

Provide ample space below each problem for students to show their work and calculations. This
encourages them to think critically about their process and allows for easy grading.

Step 4: Challenge Problems



To deepen understanding, include a few challenge problems that require students to apply their
knowledge in different contexts, such as:

1. If the radius of a circumscribed circle of a regular hexagon is 5 cm, what is the area of the
hexagon?

2. A regular polygon has an area of 30√3 cm². If each side is 6 cm, how many sides does the polygon
have?

Step 5: Answer Key

At the end of the worksheet, provide an answer key for self-assessment. This helps students check
their work and understand any mistakes they may have made.

Applications of Area Calculation

The ability to calculate the area of regular polygons has numerous applications in real-life scenarios:

- Architecture: Architects must calculate areas for floor plans, roof designs, and landscaping that often
use polygonal shapes.
- Engineering: Engineers frequently use polygons in design and manufacturing processes, where
precise area measurements can affect material usage and cost.
- Computer Graphics: Regular polygons are used in graphic design and game development, where
area calculations help in rendering shapes accurately.

Conclusion

Understanding the area of regular polygons is foundational in geometry and has practical applications
in various fields. By creating a worksheet that includes diverse problems, students can practice their
skills and gain confidence in their abilities to calculate areas accurately. Mastery of these concepts
not only aids in academic success but also prepares students for real-world applications of geometry.
With the right resources and practice, anyone can become proficient in calculating the area of regular
polygons.

Frequently Asked Questions

What is the formula to calculate the area of a regular
polygon?
The area A of a regular polygon can be calculated using the formula A = (1/2) Perimeter Apothem or A
= (n s a) / 2, where n is the number of sides, s is the length of a side, and a is the apothem.



How do you find the apothem of a regular polygon?
The apothem can be found using the formula a = s / (2 tan(π/n)), where s is the side length and n is
the number of sides.

What is a regular polygon?
A regular polygon is a polygon with all sides and all angles equal, such as an equilateral triangle or a
square.

Can the area of a regular polygon be calculated if only the
side length is known?
Yes, if only the side length is known, you can use the formula A = (n s^2) / (4 tan(π/n)) to calculate
the area, where n is the number of sides.

What is the significance of the number of sides in calculating
the area of a regular polygon?
The number of sides affects both the perimeter and the apothem, which are crucial for calculating the
area of the polygon.

How do you derive the area formula for a regular polygon?
The area formula is derived by dividing the polygon into n identical isosceles triangles, calculating the
area of one triangle, and then multiplying by n.

What tools can be used to create an area of a regular polygon
worksheet?
Tools like Microsoft Excel, Google Sheets, or specialized math worksheet generators can be used to
create area of a regular polygon worksheets.

Are there online resources available for area of a regular
polygon worksheets?
Yes, there are many educational websites that offer free printable worksheets, including resources
like Kuta Software, Math-Aids, and Education.com.
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