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Understanding the properties of polygons is fundamental in geometry,
especially when dealing with regular polygons where all sides and angles are
equal. One common problem involves determining the number of sides of a
regular polygon when given the measure of its interior angle. This question
appears frequently in academic exams, competitive tests, and real-world
applications involving geometric calculations. In this comprehensive guide,
we explore how to find the number of sides in a regular polygon based on its
interior angle, providing detailed explanations, formulas, step-by-step
methods, and practical examples to enhance your understanding.

Introduction to Regular Polygons and Their
Interior Angles

A polygon is a closed, two-dimensional shape with straight sides. When all
sides and interior angles are equal, the polygon is called a regular polygon.
Examples of regular polygons include equilateral triangles, squares, regular
pentagons, hexagons, and so forth.

Key properties of regular polygons:

- All sides are of equal length.
- All interior angles are equal.
- All exterior angles are equal.

Interior and exterior angles:

- The interior angle of a regular polygon is the angle formed between two
adjacent sides inside the polygon.

- The exterior angle is the angle formed between one side of the polygon and
the extension of an adjacent side.

The sum of the interior angles of any polygon with n sides is given by:

\ [
\text{Sum of interior angles} = (n - 2) \times 180"\circ

\1]



Since a regular polygon has all interior angles equal, each interior angle
\ (A\) can be calculated as:

\ [
A = \frac{(n - 2) \times 180"™\circ}{n}
\1

Similarly, the sum of the exterior angles of any polygon is always
\(360™\circ\), and for a regular polygon, each exterior angle \(E\) is:

\ [
E = \frac{360™\circ}{n}
\1

Understanding the Problem: Finding the Number
of Sides from the Interior Angle

Given the measure of an interior angle \(A\) of a regular polygon, the task
is to find the number of sides \(n\) of that polygon.

This is essentially an algebraic problem, where we need to manipulate the
formula for the interior angle to solve for \(n\):

\ [
A = \frac{(n - 2) \times 180"™\circ}{n}
\1]

or equivalently,

\ [

A = 180"\ circ - \frac{360™\circ}{n}
\1

depending on the approach.

Deriving the Formula to Find Number of Sides

Let's explore how to derive the formula for \(n\) based on the given interior
angle \ (A\).

Step 1: Starting from the interior angle formula



\ [
A = \frac{(n - 2) \times 180™\circ}{n}
\1

Step 2: Multiply both sides by \(n\)

\ [
A \times n = (n - 2) \times 180™\circ
\]

Step 3: Expand the right side

\ [
A n = 180™\circ n - 360™\circ
\]

Step 4: Bring all terms to one side

\ [
A n - 180™\circ n = -360"\circ
\1]

Step 5: Factor out \(n\)

\ [
n (A - 180™\circ) = -360"™\circ
\1]

Step 6: Solve for \(n\)

\ [
n = \frac{-360"\circ}{A - 180"\circ}
\1

Alternatively, simplify numerator and denominator:

\ [
n = \frac{360"\circ}{180™\circ - A}
\1]

Note: Since the number of sides \(n\) must be positive, and interior angles
of polygons are less than 180°, this formula makes sense for interior angles
less than 180°.

Step-by-Step Method to Find the Number of Sides

Given an interior angle \(A\), follow these steps:



1. Ensure the interior angle is valid: For regular polygons, \(A\) must be
greater than 60° (for triangles) and less than 180°.
2. Use the formula:

\ [
n = \frac{360™\circ}{180™\circ - A}
\1

3. Calculate the value of \(n\): Perform the division. The result should be a
whole number; if not, the given interior angle does not correspond to a
regular polygon with integer sides.

4. Verify the result: Since \(n\) must be an integer, round to the nearest
whole number if necessary, but ideally, the division should yield an integer
exactly.

Practical Examples

Let's consider some examples to illustrate how to find the number of sides.
Example 1: Interior angle is 120°

Given: \(A = 120™\circ\)

Solution:

\ [

n = \frac{360™\circ}{180™\circ - A} = \frac{360"™\circ}{180™\circ - 120™\circ}
= \frac{360™\circ}{60™\circ} = 6

\1

Result: The polygon has 6 sides (a regular hexagon).

Example 2: Interior angle is 135°

Given: \(A = 135™\circ\)

Solution:

\

n = \frac{360™\circ}{180"™\circ - 135"\circ} = \frac{360™\circ}{45™\circ} = 8
\1]

Result: The polygon has 8 sides (an octagon).



Example 3: Interior angle is 150°
Given: \(A = 150™\circ\)
Solution:

\ [
n = \frac{360™\circ}{180™\circ - 150"\circ} = \frac{360"\circ}{30™\circ} = 12
\1

Result: The polygon has 12 sides (a dodecagon).

Example 4: Interior angle is 100°
Given: \(A = 100™\circ\)
Solution:

[
= \frac{360™\circ}{180™\circ - 100™\circ} = \frac{360™\circ}{80™\circ} =

.5

|
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Since \(n\) is not an integer, an interior angle of 100° cannot belong to a
regular polygon with a whole number of sides. This indicates that either the
shape is not a regular polygon or the provided interior angle is incorrect.

Important Considerations and Common Mistakes

- Interior angle must be less than 180°: For a regular polygon, each interior
angle is always less than 180°, but greater than 60° (for triangles).

- Check for integer sides: The division should result in an integer. If not,
the given interior angle may not correspond to a regular polygon with integer
sides.

- Validity of the interior angle: If the calculated number of sides is less
than 3, the shape is not a polygon.

- Round-off errors: Due to decimal approximations, sometimes rounding may
lead to incorrect conclusions. Use exact fractions when possible.



Additional Applications of the Formula

The formula and concepts discussed are not limited to purely academic
exercises; they have practical applications in various fields:

- Architecture: Designing polygonal structures with specific interior angles.
- Engineering: Calculating the number of sides of polygonal components.

- Computer graphics: Rendering regular polygons with specified angles.

- Mathematics education: Teaching properties of polygons and their angle
relationships.

Summary and Conclusion

In conclusion, determining the number of sides in a regular polygon given its
interior angle is a straightforward process once the appropriate formula is
understood and applied correctly. The key formula:

\ [
n = \frac{360™\circ}{180™\circ - A}
\1

allows you to compute the number of sides directly from the interior angle,
provided the angle is valid and results in a whole number. This method
underscores the importance of understanding geometric relationships and
algebraic manipulation in solving real-world and academic problems related to
polygons.

By mastering this concept, students and professionals can efficiently analyze
and design polygonal shapes, ensuring accuracy and adherence to geometric
principles. Remember to verify your results and consider the context of the
problem to ensure the solution's validity.
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Frequently Asked Questions

How do you find the number of sides of a regular



polygon if the measure of one interior angle is
given?

Use the formula for an interior angle of a regular polygon: Interior Angle =
[(n - 2) x 180°] / n. Rearrange to solve for n: n = 360° / (180° - Interior
Angle).

What is the formula relating the measure of an
interior angle to the number of sides in a regular
polygon?

The formula is n = 360° / (180° - interior angle), where n is the number of
sides.

If each interior angle of a regular polygon measures
150°, how many sides does it have?

Number of sides n = 360° / (180° - 150°) = 360° / 30° = 12. So, the polygon
has 12 sides.

Can the interior angle measure be used to determine
whether a polygon is regular or irregular?

No, the measure of an interior angle alone indicates the shape's regularity
if all angles are equal; for irregular polygons, interior angles vary, so the
measure alone cannot determine the number of sides unless all are equal.

What is the range of possible interior angles for a
convex regular polygon?

For a convex regular polygon, each interior angle must be greater than 0° and
less than 180°, specifically between 120° and 180° for polygons with more
than 3 sides.

Why is the formula n = 360° / (180° - interior
angle) valid for finding the number of sides?

Because the sum of all interior angles in a polygon is (n - 2) x 180°, and
for a regular polygon, each interior angle is equal. Rearranging the formula
derives from this relationship, linking interior angle measure to the number
of sides.



Additional Resources

The Measure 0f An Interior Angle Of A Regular Polygon Is Given. Find The
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Introduction

Mathematics often presents us with intriguing puzzles that challenge our
understanding of geometry and spatial reasoning. One such classic problem
involves determining the number of sides in a regular polygon when the
measure of its interior angle is known. This problem not only tests one's
grasp of geometric principles but also exemplifies the importance of formula
derivation and algebraic manipulation in problem-solving.

In this comprehensive review, we will explore the intricacies of this
problem, analyze the fundamental concepts involved, and systematically walk
through the process of deriving the number of sides based on the interior
angle measure. We will also delve into related topics such as the properties
of regular polygons, the relationship between interior and exterior angles,
and geometric proof strategies that underpin these calculations.

The Core Problem Statement

"The measure of an interior angle of a regular polygon is given. Find the
number of sides in the polygon."

This problem is a staple in geometry education, often encountered in high
school curricula and competitive exams. It requires understanding the

relationship between the interior angles of regular polygons and their number
of sides, as well as applying algebraic techniques to solve for the unknown.

Fundamental Concepts and Definitions

To approach this problem effectively, it is essential to clarify several key
concepts:

What Is a Regular Polygon?

A regular polygon is a polygon that is both equiangular (all angles are
equal) and equilateral (all sides are of equal length). Examples include
equilateral triangles, squares, regular pentagons, hexagons, and so forth.

Interior and Exterior Angles

- An interior angle of a polygon is the angle formed between two adjacent



sides inside the polygon.
- An exterior angle is the angle formed between a side of the polygon and the
extension of an adjacent side outside the polygon.

Sum of Interior Angles

For any polygon with \( n \) sides, the sum of the interior angles \( S \)
can be calculated using the formula:

\ [

S =(n - 2) \times 180™\circ

\1]

Interior Angle of a Regular Polygon

Since all interior angles are equal in a regular polygon, each interior angle
\( I\) is:

\ [
I = \frac{(n - 2) \times 180™\circ}{n}
\1]

This formula is the cornerstone of solving the problem.

Deriving the Relationship Between Interior Angle and Number of Sides

Given the measure of an interior angle \( I \), our goal is to find \( n \),
the number of sides.

Starting from the formula:

\ [
I = \frac{(n - 2) \times 180™\circ}{n}
\1

Rearranged to solve for \( n \):

\ [
I \times n = (n - 2) \times 180™\circ
\]

Expanding the right side:

\ [
I n= 180™\circ n - 360™\circ
\]

Bring all terms involving \( n \) to one side:



\ [
I n - 180™\circ n = -360"\circ
\]

Factor out \( n \):

\ [
n (I - 180™\circ) = -360"\circ
\]

Finally, solve for \( n \):

\ [
n = \frac{-360"\circ}{I - 180"™\circ}
\]

Since \( n \) must be positive (the number of sides cannot be negative), and
considering that interior angles of regular polygons are always less than
180°, the denominator \( (I - 180™\circ) \) is negative, so the negative
signs cancel out, leading to:

\ [
n = \frac{360™\circ}{180™\circ - I}
\1

This is the fundamental formula to determine the number of sides \( n \)
given the interior angle \( I \):

\ [

\boxed{

n = \frac{360™\circ}{180™\circ - I}
}

\1

Practical Application: Step-by-Step Solution Strategy
When presented with a specific measure of an interior angle:

1. Identify the interior angle \( I \).

2. Verify the angle is valid for a regular polygon.

- Check that \( I \) is less than 180°, as interior angles of polygons are
always less than 180°.

3. Use the formula \( n = \frac{360™\circ}{180"\circ - I} \).

4. Calculate \( n \).

- The result should be a positive integer, as the number of sides in a
polygon cannot be fractional or negative.

- If the result is not an integer, the given angle may not correspond to a
regular polygon.



Example Calculation
Suppose the interior angle \( I \) is 120°.

\ [
n = \frac{360™\circ}{180"\circ - 120™\circ} = \frac{360"™\circ}{60™\circ} = 6
\1

Therefore, the polygon has 6 sides, which is a regular hexagon.

Special Cases and Considerations
When the Interior Angle Is Exactly 180°

- The formula becomes undefined since the denominator becomes zero.
- Geometrically, an interior angle of 180° indicates a degenerate polygon (a
straight line), which is not a polygon in the traditional sense.

When the Interior Angle Is Less Than 180°

- Valid for regular polygons with \( n \geq 3 \).
- The formula yields valid positive integers.

Non-Integer Results

- If the calculation results in a non-integer, it suggests that the given
interior angle does not correspond to a regular polygon with whole sides.
- In such cases, the problem might be ill-posed or require rounding, but
typically, the angle should lead to an integer \( n \).

Extending the Analysis: Exterior Angles and Their Relationship

Understanding the relationship between interior and exterior angles offers
additional insights.

- In a regular polygon, the sum of an interior angle \( I \) and its
corresponding exterior angle \( E \) is 180°:

\ [
I + E = 180™\circ
\]

- Since the sum of all exterior angles in any polygon is 360°, each exterior
angle in a regular polygon is:

\ [
E = \frac{360™\circ}{n}



\]

- Combining the two relationships:

\ [
I = 180"™\circ - E = 180"™\circ - \frac{360”\circ}{n}
\]

- Rearranged to obtain \( n \):

\ [
n = \frac{360™\circ}{180™\circ - I}
\1

which reaffirms our earlier formula.

Broader Implications and Applications

The ability to determine the number of sides based on an interior angle is
not merely an academic exercise but has practical applications in various
fields:

- Architecture: Designing polygonal structures and ensuring geometric
consistency.

- Computer Graphics: Generating regular polygons programmatically.

- Robotics: Path planning involving polygonal shapes.

- Education: Teaching geometric relationships and algebraic problem-solving.

Furthermore, understanding these relationships enhances spatial reasoning and
mathematical literacy.

Common Errors and Troubleshooting

- Confusing interior and exterior angles: Remember that they are
supplementary in regular polygons.

- Using the wrong formula: Always verify the formula derivation before
applying.

- Misinterpreting the result: Ensure the calculated \( n \) is a whole
number; otherwise, reconsider the given data's validity.

- Forgetting the constraints: The interior angle must be less than 180°, and
the number of sides \( n \) must be at least 3.

Conclusion

The problem of finding the number of sides in a polygon based on its interior



angle is a fundamental exercise that exemplifies the power of algebraic
manipulation and geometric understanding. The key takeaway is the formula:

\ [
n = \frac{360™\circ}{180"™\circ - I}
\1

which provides a straightforward method for solving these types of problems.
Whether applied in academia, architecture, or computational design, mastering
this relationship deepens one’s appreciation of polygonal geometry and its
practical relevance.

Through careful analysis, systematic approach, and awareness of geometric
principles, one can confidently determine the number of sides of a regular
polygon from a given interior angle measure, transforming a seemingly simple
question into a window into the elegant structure of geometric relationships.

References

- Euclidean Geometry: Principles and Theorems, standard geometry textbooks.
- Mathematical problem-solving resources: Geometry problem sets and solution
guides.

- Educational platforms: Khan Academy, Brilliant.org, and other online
learning resources for interactive exercises.

End of Article

The Measure Of An Interior Angle Of A Regular Polygon Is
Given Find The Number Of Sides In The Polygon

The Measure Of An Interior Angle Of A Regular Polygon Is Given Find The Number Of Sides In The
Polygon

Related Articles

¢ 3. Using An Update Query, Update Records In The Swimfees Table To Change The
Registration Fee For Levelid

e Use The Map Below To Identify The Labeled L.ocations.Calgary 1. AHudson Bay 2.BBritish
Columbia 3.CQuebec

e Verbos Con La Forma Irregular Yo. Completa Las Oraciones Con La Forma Correctadel Verbo
Entre Parntesis.



https://sip.evo9x.com/ma36/the-measure-of-an-interior-angle-of-a-regular-polygon-is-given-find-the-number-of-sides-in-the-polygon.pdf
https://sip.evo9x.com/ma36/the-measure-of-an-interior-angle-of-a-regular-polygon-is-given-find-the-number-of-sides-in-the-polygon.pdf
https://sip.evo9x.com/ma36/3-using-an-update-query-update-records-in-the-swimfees-table-to-change-the-registration-fee-for-levelid.pdf
https://sip.evo9x.com/ma36/3-using-an-update-query-update-records-in-the-swimfees-table-to-change-the-registration-fee-for-levelid.pdf
https://sip.evo9x.com/ma36/use-the-map-below-to-identify-the-labeled-locations-calgary-1-ahudson-bay-2-bbritish-columbia-3-cquebec.pdf
https://sip.evo9x.com/ma36/use-the-map-below-to-identify-the-labeled-locations-calgary-1-ahudson-bay-2-bbritish-columbia-3-cquebec.pdf
https://sip.evo9x.com/ma36/verbos-con-la-forma-irregular-yo-completa-las-oraciones-con-la-forma-correctadel-verbo-entre-parntesis.pdf
https://sip.evo9x.com/ma36/verbos-con-la-forma-irregular-yo-completa-las-oraciones-con-la-forma-correctadel-verbo-entre-parntesis.pdf

Back to Home


https://sip.evo9x.com

