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Understanding the interior angles of polygons is fundamental in geometry,
especially when dealing with regular polygons—shapes where all sides and
angles are equal. Determining the measure of each interior angle helps in
solving various geometric problems, from calculating the number of sides in a
polygon to understanding its properties. In this comprehensive guide, we will
explore the concepts and formulas needed to find the measure of each interior
angle of a regular polygon, along with practical examples and tips for
solving related problems efficiently.

Introduction to Polygons and Their Interior
Angles

Before diving into formulas and calculations, it’s essential to understand
what polygons are and how their interior angles are defined.

What Is a Polygon?

- A polygon is a two-dimensional geometric figure with:

— Straight sides that are closed (forming a complete loop).

— At least three sides (triangles are the simplest polygons).

- Examples include triangles, quadrilaterals, pentagons, hexagons, etc.

Interior Angles of Polygons

- An interior angle is the angle formed inside the polygon at each vertex.
— In regular polygons, all interior angles are equal.
— The sum of interior angles depends on the number of sides.

Sum of Interior Angles of a Polygon

The total measure of all interior angles in a polygon is directly related to
the number of sides (or vertices).



Formula for the Sum of Interior Angles

— The sum of the interior angles of an n-sided polygon is given by:
Sum of Interior Angles (S) = (n - 2) x 180°

- Explanation:

- Every polygon can be divided into (n - 2) triangles.

- Each triangle has a sum of interior angles equal to 180°.

- Therefore, multiplying the number of triangles by 180° gives the total sum
of interior angles.

Example Calculations

- For a triangle (n=3):

- S = (3 - 2) x 180° =1 x 180° = 180°
- For a quadrilateral (n=4):

- S = (4 - 2) x 180° = 2 x 180° = 360°
— For a hexagon (n=6):

- S = (6 - 2) x 180° = 4 x 180° = 720°

Calculating Each Interior Angle in a Regular
Polygon

While knowing the total sum of interior angles helps, often the goal is to
find the measure of each individual interior angle in a regular polygon.

Formula for Each Interior Angle

- In a regular polygon, where all angles are equal, each interior angle (A)
can be calculated by:

A= [(n-2) x 180°] / n

- Explanation:
— Divide the total sum of interior angles by the number of sides (n) to find
the measure of each angle.

Step-by-Step Calculation Process

1. Identify the number of sides (n).
2. Use the formula to compute the total sum of interior angles.
3. Divide the total sum by n to find each interior angle.

Practical Examples of Calculating Interior



Angles

To solidify understanding, let’s work through some examples with different
polygons.

Example 1: Regular Pentagon

— Number of sides (n): 5
— Calculate total interior angle sum:
- S = (5-2) x 180° = 3 x 180° = 540°

— Calculate each interior angle:
- A = 540° / 5 = 108°
— Answer: Fach interior angle of a regular pentagon measures 108°.

Example 2: Regular Octagon

— Number of sides (n): 8
— Total interior angle sum:
- S = (8 - 2) x 180° = 6 x 180° = 1080°

- Interior angle:
- A = 1080° / 8 = 135°
- Answer: Each interior angle measures 135°.

Example 3: Regular Heptagon

— Number of sides (n): 7
— Total interior angles sum:
- S = (7 - 2) x 180° =5 x 180° = 900°

- Interior angle:
- A = 900° / 7 =~ 128.57°
- Answer: Each interior angle measures approximately 128.57°.

Special Cases and Additional Considerations

While the formulas are straightforward, several special cases and
considerations are worth noting.

Irregular Polygons

— The formula provided applies only to regular polygons.
- For irregular polygons, each interior angle may differ, and additional
information is needed to find specific angles.

Exterior Angles

— The exterior angle of a regular polygon is supplementary to its interior
angle:
- Exterior angle (E) = 180° - Interior angle (A)



— The sum of all exterior angles in any polygon is always 360°, regardless of
the number of sides:
- Sum of exterior angles = 360°

Number of Sides from Interior Angles

— If the measure of each interior angle is known in a regular polygon, the
number of sides can be determined by rearranging the formula:

n = 360° / (180° - A)

Applications of Interior Angle Calculations

Understanding and calculating interior angles has numerous applications in
real-world contexts and advanced geometry.

Design and Architecture

— Designing polygonal structures, tiles, and patterns requires precise
interior angle measurements.
- Ensuring angles fit together correctly minimizes gaps and overlaps.

Polygon Identification

— Given the measure of each interior angle, one can determine the number of
sides of a regular polygon.
— Useful in geometric proofs and problem-solving.

Mathematical Problem Solving

- Many geometry problems, including those involving polygons, rely on
calculating interior angles to find missing information.

Common Mistakes and Tips for Accurate
Calculations

To ensure accuracy when calculating interior angles, consider the following
tips:

1. Always verify whether the polygon is regular before applying the
formula. The formulas assume regularity.

2. Double-check the number of sides, especially when working backwards from
angles.



3. Use a calculator carefully, especially for irregular polygons where
division may lead to recurring decimals.

4. Remember that the sum of exterior angles always equals 360°, which can
serve as a quick check.

5. When dealing with polygons in diagrams, ensure the diagram is accurate
and correctly labeled before calculations.

Summary and Key Takeaways

— The sum of interior angles of an n-sided regular polygon is (n - 2) x 180°.
— The measure of each interior angle in a regular polygon is [(n - 2) x 180°]
/ n.

- For polygons with known interior angles, the number of sides can be
calculated using n = 360° / (180° - A).

— These formulas are vital tools in geometry, architecture, design, and
problem-solving.

Conclusion

Grasping how to find the measure of each interior angle in a regular polygon
is a foundational skill in geometry. Whether you are solving academic
problems, designing geometric patterns, or exploring advanced concepts,
understanding these formulas empowers you to analyze and interpret polygonal
shapes effectively. Remember to verify the regularity of the polygon before
applying these formulas, and use the step-by-step methods outlined above to
arrive at accurate measurements. With practice, calculating interior angles
becomes an intuitive and essential part of your geometric toolkit.

If the polygon is pictured and specific details are provided, you can apply
these formulas directly by identifying the number of sides and following the
calculations outlined in this guide.

Frequently Asked Questions

How do you find the measure of each interior angle of
a regular polygon?
To find each interior angle of a regular polygon, subtract the total sum of

interior angles from 180° and divide by the number of sides, or use the
formula: (n — 2) x 180° / n, where n 1is the number of sides.



What is the formula to calculate the sum of interior
angles of a polygon?

The sum of interior angles of a polygon with n sides is (n - 2) x 180°.

If a regular polygon has 8 sides, what is the measure
of each interior angle?

FEach interior angle of an 8-sided regular polygon (octagon) is (8 - 2) x 180°
/ 8 = 6 x 180° / 8 = 135°.

What is the measure of each interior angle in a
regular pentagon?

Each interior angle in a regular pentagon (5 sides) is (5 - 2) x 180° / 5 = 3
x 180° / 5 = 108°.

Can the measure of interior angles of a regular
polygon be greater than 180°?

Yes, 1in polygons with more than 3 sides, each interior angle is greater than
90°, and in convex polygons, each interior angle is less than 180°.

What is the measure of each interior angle of a
regular hexagon?

Each interior angle of a regular hexagon (6 sides) is (6 - 2) x 180° / 6 = 4
x 180° / 6 = 120°.

How does the number of sides affect the interior
angle measure in a regular polygon?

As the number of sides increases, the measure of each interior angle
increases and approaches 180°, but never reaches it.

What is the interior angle of a regular triangle
(equilateral triangle)?

Each interior angle in an equilateral triangle is 60°, since (3 - 2) x 180° /
3 = 60°.

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

Using the formula: 150° = (n - 2) x 180° / n. Solving for n gives n =~ 12
sides.

Why is it important to verify if a polygon is regular
when calculating interior angles?

Because the formula for each interior angle assumes the polygon is regular



(all sides and angles equal). If the polygon is irregular, angles vary, and
the calculation applies only to regular polygons.

Additional Resources

Understanding the Measure of Each Interior Angle of a Regular Polygon

When exploring the fascinating world of polygons in geometry, one of the
fundamental questions that often arises is: What is the measure of each
interior angle of a regular polygon? This question is especially pertinent
when dealing with regular polygons—shapes with all sides and angles equal.
Whether you're a student mastering basic geometric principles or an
enthusiast delving into more advanced topics, understanding how to determine
the measure of each interior angle is essential.

In this comprehensive guide, we will explore the concept of interior angles
in regular polygons, the formulas involved, detailed examples, and common
misconceptions. We will also discuss the significance of this measurement in
various applications, from architecture to design.

What Is a Regular Polygon?

Before diving into the calculations, it’s crucial to clarify what constitutes
a regular polygon:

— Definition: A regular polygon is a polygon that is both equiangular (all
interior angles are equal) and equilateral (all sides are of equal length).
- Examples: Equilateral triangle, square, regular pentagon, regular hexagon,
and so forth.

— Key Properties:

- All sides are congruent.

— All interior angles are congruent.

— The vertices are evenly spaced around the center point.

Fundamentals of Interior Angles

What Are Interior Angles?

Interior angles of a polygon are the angles formed at each vertex when two
adjacent sides meet. For a regular polygon, because the shape’s symmetry
ensures all angles are equal, calculating one interior angle gives insight
into the entire shape.



Sum of Interior Angles

The total measure of all interior angles in an n-sided polygon (where n 2> 3)
can be calculated using the formula:

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

\]

This formula derives from dividing the polygon into triangles, as each
triangle's interior angles sum to 180°, and there are (n - 2) such triangles
in an n-sided polygon.

Example: For a pentagon (n=5),

\ [
(5 — 2) \times 180"\circ = 3 \times 1807"\circ = 540"\circ
\]

Thus, the sum of interior angles in a pentagon is 540°.

Calculating the Measure of Each Interior Angle
in a Regular Polygon

Since a regular polygon has all interior angles equal, the measure of each
interior angle can be obtained by dividing the total sum of interior angles
by the number of angles (which equals the number of sides, n):

\ [
\text{Each interior angle} = \frac{(n - 2) \times 180"\circ}{n}
\1

This formula is central to understanding and calculating interior angles in
regular polygons.

Step-by-Step Calculation

To compute the measure of each interior angle:

1. Identify the number of sides (n): Obtain the value of n for the polygon in
question.
2. Apply the formula:

\ [
\text{Interior angle} = \frac{(n - 2) \times 180"\circ}{n}
\1

3. Simplify the expression: Perform the arithmetic to find the measure in
degrees.



Practical Examples

Let's explore some examples to solidify understanding:

Example 1: Regular Triangle (Equilateral Triangle)

— Number of sides: n=3
- Calculation:

\ [
\frac{(3 - 2) \times 180"\circ}{3} = \frac{l \times
\]

— Result: Each interior angle measures 60°.
Example 2: Regular Square

— Number of sides: n=4
— Calculation:

\ [
\frac{(4 - 2) \times 180"\circ}{4} = \frac{2 \times
\1

— Result: Each interior angle measures 90°.
Example 3: Regular Pentagon

— Number of sides: n=5
— Calculation:

\ [

\frac{ (5 - 2) \times 180"\circ}{5} = \frac{3 \times
\frac{540~\circ}{5} = 108*\circ

\1

- Result: Each interior angle measures 108°.
Example 4: Regular Hexagon

— Number of sides: n=6
— Calculation:

\ [

\frac{ (6 — 2) \times 180"\circ}{6} = \frac{4 \times
\frac{720"\circ}{6} = 120"\circ

\1

- Result: Each interior angle measures 120°.
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Understanding the Relationship Between Number
of Sides and Interior Angles

A key insight from the formula is that as the number of sides increases, the
measure of each interior angle approaches 180°, but never reaches it for any
finite n, because:

\ [
\lim_{n \to \infty} \frac{(n - 2) \times 180~\circ}{n} = 180"\circ
\1

This illustrates that polygons with many sides resemble a circle, with
interior angles approaching 180°, but never quite reaching it.

Implication: The more sides a regular polygon has, the "flatter" each
interior angle becomes, approaching a straight line.

Special Cases and Limitations

- For a triangle, the formula works directly, but it's often useful to
remember the specific angles in equilateral or isosceles triangles.

- For polygons with a very large number of sides, calculating each interior
angle becomes increasingly similar to measuring the angle between two tangent
lines in a circle.

— The formula applies strictly to regular polygons. For irregular polygons,
individual interior angles may differ, and additional information is needed
to compute each one.

Exterior Angles and Their Relationship with
Interior Angles

- The exterior angle of a regular polygon is supplementary to its interior
angle:

\ [
\text{Exterior angle} = 1807"\circ - \text{Interior angle}
\1

— Alternatively, the sum of all exterior angles in any convex polygon is
always 360°, regardless of the number of sides:

\ [
\text{Sum of exterior angles} = 360"\circ

\1
— The measure of each exterior angle in a regular polygon:

\ [



\frac{360"\circ}t{n}
\1

which complements the interior angle formula:

\ [
\text{Interior angle} = 180"\circ - \frac{360"\circ}{n}
\]

Applications of Interior Angle Calculations

Understanding how to compute interior angles has real-world applications:

— Architecture: Designing structures with precise angles to ensure stability
and aesthetic appeal.

- Engineering: Creating mechanical parts or systems that rely on specific
angular measurements.

— Art and Design: Designing tessellations and patterns that fit together
seamlessly.

- Mathematics Education: Teaching concepts of symmetry, measure, and
geometric relationships.

Common Misconceptions and Clarifications

— Misconception 1: All polygons have interior angles that sum to 180°.
Clarification: Only triangles have interior angles that sum to 180°. Polygons
with more sides have larger sums, following the (n - 2) x 180° formula.

— Misconception 2: The measure of each interior angle is the same as the
measure of each exterior angle.

Clarification: They are supplementary in convex polygons, meaning their sum
is 180°.

— Misconception 3: The formula applies to irregular polygons.

Clarification: It applies only to regular polygons. Irregular polygons
require individual angle measurements.

Summary and Key Takeaways

— The measure of each interior angle in a regular polygon with n sides is:

\ [
\boxed{\frac{(n - 2) \times 180"\circ}{n}}
\1

— As the number of sides increases, interior angles approach 180°, making the



shape resemble a circle.

— Calculations are straightforward once n is known, and understanding these
principles aids in various fields from art to engineering.

- Always verify if a polygon is regular before applying the formula;
irregular polygons require different approaches.

Final Thoughts

Mastering the calculation of interior angles in regular polygons enriches
one’s understanding of geometric relationships and fosters a deeper
appreciation for the symmetry and beauty inherent in shapes. Whether working
with simple triangles or complex polygons with many sides, these formulas
serve as essential tools in both theoretical and applied mathematics.

Remember, geometry is not just about numbers; it’s about understanding the
shapes, patterns, and structures that define our physical and conceptual
world. By grasping how each interior angle is measured, you unlock a
fundamental piece of this intricate puzzle.

In conclusion, the measure of each interior angle of a regular polygon is a
direct consequence of the number of sides it has. Applying the formula:

\ [
\boxed{\text
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