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Understanding how to find interior and exterior angles of polygons is a fundamental skill in
geometry that helps students and enthusiasts alike analyze various geometric figures.
Whether you are working on a worksheet or solving real-world problems, knowing the
proper methods and formulas is essential. This article will guide you through the concepts,
formulas, and step-by-step processes involved in solving problems related to the interior
and exterior angles of polygons, making it easier for you to approach similar questions
confidently.

Understanding Polygons and Their Angles

Before diving into problem-solving techniques, it is crucial to understand what polygons are
and the types of angles they contain.

What Is a Polygon?

A polygon is a closed, two-dimensional geometric figure composed of straight line
segments called sides. These sides meet at points called vertices. Examples of polygons
include triangles, quadrilaterals, pentagons, hexagons, and so forth.

Interior and Exterior Angles Defined

- Interior Angles: The angles inside a polygon formed where two sides meet at a vertex.
- Exterior Angles: The angles formed outside the polygon when one side is extended
beyond a vertex, adjacent to an interior angle.

Key Formulas for Angles in Polygons

Knowing the formulas related to interior and exterior angles is vital for solving worksheet
problems efficiently.

Sum of Interior Angles

The sum of the interior angles of an n-sided polygon is given by:
\[ \text{Sum of interior angles} = (n - 2) \times 180" \circ \]



Measure of Each Interior Angle (Regular Polygon)

In a regular polygon (all sides and angles are equal), each interior angle is:
\[ \text{Interior angle} = \frac{(n - 2) \times 180"™\circ}{n} \]

Exterior Angles of a Polygon

- Sum of Exterior Angles: For any polygon, the sum of exterior angles (one at each vertex)
is always 360°.

- Measure of Each Exterior Angle (Regular Polygon):

\[ \text{Exterior angle} = \frac{360"\circ}{n} \]

How To Find Interior and Exterior Angles of a
Polygon: Step-by-Step Guide

The process of solving these problems depends on whether the polygon is regular or
irregular and what information is provided.

Step 1: Identify the Type of Polygon

Determine if the polygon is regular (all sides and angles equal) or irregular. This impacts
which formulas you can use directly.

Step 2: Gather Given Data

Note the number of sides (n), known angles, or other relevant details provided in the
worksheet.

Step 3: Use Appropriate Formulas

Apply the formulas based on the data available.

Step 4: Calculate Unknown Angles

Perform calculations step-by-step, ensuring to verify units and correctness.

Step 5: Check Your Work

Ensure the sum of angles makes sense (e.g., sum of interior angles for a quadrilateral
should be 360°), and verify if the angles are consistent with the properties of the polygon.



Sample Problems and Solutions

Let's explore some common problem types involving interior and exterior angles.

Example 1: Finding Each Interior Angle of a Regular
Hexagon

Given: A regular hexagon (6 sides).
Question: What is the measure of each interior angle?

Solution:

1. Number of sides, n = 6

2. Use the formula for each interior angle in a regular polygon:

\[ \frac{(n - 2) \times 180™\circ}{n} = \frac{(6 - 2) \times 180™\circ}{6} = \frac{4 \times
180™\circ}{6} = \frac{720™\circ}{6} = 120"™\circ \]

Answer: Each interior angle = 120°.

Example 2: Finding an Exterior Angle of a Regular
Pentagon

Given: A regular pentagon (5 sides).

Question: What is the measure of each exterior angle?

Solution:

1. Number of sides, n =5

2. Use the exterior angle formula for a regular polygon:

\[ \frac{360™\circ}{n} = \frac{360™\circ}{5} = 72" \circ \]

Answer: Each exterior angle = 72°.

Example 3: Finding an Unknown Interior Angle in an
Irregular Polygon

Given: A quadrilateral with three interior angles of 90°, 85°, and 95°.
Question: What is the fourth interior angle?

Solution:

1. Sum of interior angles of a quadrilateral:

\[ (4 - 2) \times 180" \circ = 2 \times 180" \circ = 360" \circ \]
2. Sum of known angles: 90° + 85° + 95° = 270°

3. Unknown angle = 360° - 270° = 90°

Answer: The fourth interior angle = 90°.



Tips for Solving Interior and Exterior Angle
Problems

To improve accuracy and efficiency, keep these tips in mind:

Always confirm whether the polygon is regular or irregular before choosing a formula.

e Remember that the sum of all exterior angles of any polygon is always 360°,
regardless of the number of sides.

e For irregular polygons, you may need to use supplementary or complementary angle
relationships.

e Use diagram sketches to visualize the problem, especially when dealing with extended
sides or complex figures.

e Double-check calculations to avoid simple arithmetic errors, especially when working
with multiple angles.

Practice Problems for Mastery

Enhance your understanding by practicing these problems:

1. Find the interior and exterior angles of a regular heptagon.

2. A polygon has an interior angle of 150°. If it is a regular polygon, how many sides
does it have?

3. In anirregular octagon, six interior angles are 135°, 120°, 110°, 125°, 130°, and 140°.
Find the remaining two angles.

4. Extend one side of a pentagon to form an exterior angle of 108°. What is the measure
of the interior angle adjacent to this exterior angle?

Conclusion

Mastering how to find interior and exterior angles of polygons is an essential part of
geometric problem-solving. By understanding the fundamental formulas, recognizing the
nature of the polygon, and following a systematic approach, you can confidently tackle
worksheet problems and real-world applications. Remember to practice regularly, visualize
problems with sketches, and verify your answers to develop a strong grasp of polygon
angles.



Whether you're preparing for exams or simply seeking to strengthen your geometry skills,
these strategies will serve you well. Keep exploring different problems, and soon you'll find
solving interior and exterior angle questions becomes second nature.

Frequently Asked Questions

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

The sum of interior angles of an n-sided polygon is (n - 2) x 180 degrees.

How do you calculate the measure of each interior
angle in a regular polygon?

Divide the total sum of interior angles, (n - 2) x 180, by the number of sides n to get each
interior angle: [(n - 2) x 180]/ n.

How are exterior angles of a polygon related to its
interior angles?

Each exterior angle and its corresponding interior angle are supplementary, meaning their
sum is 180 degrees.

What is the sum of exterior angles in any polygon?

The sum of exterior angles of any polygon is always 360 degrees.

How do you find an exterior angle if the interior angle
of a regular polygon is known?

Subtract the interior angle from 180 degrees: Exterior angle = 180° - interior angle.

Can you explain how to solve for missing angles in a
polygon worksheet?

Identify if the polygon is regular or irregular, use the relevant formulas for interior and
exterior angles, and apply algebraic methods to find unknown angles based on given data.

What strategies can help when solving for angles in
complex polygons on worksheets?

Break complex polygons into triangles or simpler shapes, use known angle relationships,
and apply the sum formulas for interior and exterior angles systematically.



Are the interior and exterior angles always
supplementary in polygons?

They are supplementary only for each pair of an interior and exterior angle at a vertex; in
regular polygons, all such pairs follow this rule.

How do you approach solving for angles in irregular
polygons on worksheets?

Use known angle relationships, supplementary angles, and divide the polygon into triangles
to apply the sum of angles, then solve algebraically for unknowns.

What common mistakes should | avoid when calculating
interior and exterior angles of polygons?

Avoid mixing up interior and exterior angles, forgetting that exterior angles sum to 360°,
and misapplying formulas for irregular polygons; double-check calculations for accuracy.

Additional Resources
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Understanding how to find the interior and exterior angles of polygons is a fundamental skill
in geometry that forms the basis for more advanced mathematical concepts. Whether
you're a student working through a worksheet or a teacher preparing lesson plans,
mastering these problems is essential for developing spatial reasoning and geometric
problem-solving skills. In this article, we will explore the key concepts behind finding
interior and exterior angles of polygons, provide step-by-step strategies, and offer practical
tips to help you confidently solve these types of problems.

Introduction to Polygon Angles

Polygons are closed, two-dimensional shapes with straight sides. They can be classified into
various types based on the number of sides, such as triangles, quadrilaterals, pentagons,
hexagons, and so on. One common feature shared by all polygons is the relationship
between their interior and exterior angles.

Interior angles are the angles inside the polygon, formed at each vertex where two sides
meet. Exterior angles are the angles formed between a side of the polygon and the
extension of an adjacent side.

Understanding the relationship between these angles and the sum of their measures is
crucial for solving problems involving polygons.



Why Are Interior and Exterior Angles Important?

- Determining the shape's properties: The measures of interior and exterior angles help
identify the type of polygon and its characteristics.

- Calculating missing angles: When some angles are known, the relationships allow you to
find unknown angles.

- Understanding polygon regularity: For regular polygons (where all sides and angles are
equal), the formulas simplify the calculation process.

- Practical applications: Geometry skills like these are used in architecture, engineering,
computer graphics, and various design fields.

Fundamental Concepts and Formulas

Before diving into problem-solving strategies, it's essential to familiarize yourself with the
core formulas related to polygon angles.

Sum of Interior Angles

- For any n-sided polygon, the sum of interior angles is:

Sum of interior angles = (n - 2) x 180°

- This formula applies to both regular and irregular polygons.
Measure of Each Interior Angle (for regular polygons)

- If the polygon is regular (all angles equal), each interior angle is:
Interior angle = [(n-2) x 180°]/n

Exterior Angles

- The sum of exterior angles of any convex polygon is always:
Sum of exterior angles = 360°

- For regular polygons, each exterior angle is:

Exterior angle = 360° / n

Relationship Between Interior and Exterior Angles

- At each vertex of a convex polygon:

Interior angle + Exterior angle = 180°

This relationship is fundamental when solving for unknown angles.



Step-by-Step Guide to Solving Polygon Angle Problems

Now that you understand the key formulas, let's explore how to approach problems
systematically.

1. Identify the Type of Polygon
- Determine whether the polygon is regular or irregular.
Regular polygons have all sides and angles equal, simplifying calculations.

Irregular polygons require individual calculations for each angle.

- Count the number of sides (n).
This is essential to apply the formulas accurately.

2. Understand What Is Being Asked
- Are you finding a specific interior or exterior angle?
- Are you asked to find all interior or exterior angles?

- Is the polygon irregular, or is it regular?

Clarifying the question helps determine which formulas and strategies to use.

3. Apply the Appropriate Formulas

Depending on the problem, you may need to:

- Use the sum of interior angles formula to find the total sum.

- Divide that sum by the number of angles if the polygon is regular to find each interior

angle.
- Use the relationship between interior and exterior angles to find missing angles.

4. Use Supplementary and Linear Pair Properties
- For convex polygons, each interior angle and its corresponding exterior angle are

supplementary (sum to 180°).
- This relationship is especially useful when one angle is known, and the other is unknown.

5. Check Your Work

- Sum all the interior angles and see if it matches the calculated total.
- Confirm that each exterior angle (for regular polygons) divides 360° evenly.



- Ensure that angles are within the valid range (less than 180° for interior angles in convex
polygons).

Practical Examples

Let's walk through some typical problems to illustrate these steps.

Example 1: Finding the Measure of Each Interior Angle in a Regular Hexagon
Problem: Find the measure of each interior angle of a regular hexagon.
Solution:

- Step 1: Identify the number of sides: n = 6.
- Step 2: Find the sum of interior angles:

(6-2) x 180° =4 x 180° = 720°.
- Step 3: Since the hexagon is regular, divide the total by the number of angles:
720° /6 = 120°.

Answer: Each interior angle measures 120°.

Example 2: Finding an Exterior Angle in a Regular Pentagon
Problem: Find the measure of each exterior angle of a regular pentagon.
Solution:

- Step 1: Number of sides: n = 5.
- Step 2: Use the exterior angle formula:

360° /5 =72°.

Answer: Each exterior angle measures 72°.

Example 3: Determining an Unknown Interior Angle in an Irregular Octagon

Problem: An octagon has seven interior angles measuring 135°, 120°, 130°, 125°, 140°,
130°, and 125°. Find the measure of the eighth interior angle.

Solution:



- Step 1: Find the sum of interior angles:

(8-2) x 180° =6 x 180° = 1080°.

- Step 2: Sum the known seven angles:

135 + 120 + 130 + 125 + 140 + 130 + 125 = 805°.
- Step 3: Subtract from the total:

1080° - 805° = 275°.

Answer: The eighth interior angle measures 275°.

Additional Tips for Solving Polygon Angle Problems

- Draw diagrams: Visual representations help clarify relationships and prevent mistakes.

- Label all known angles: Clearly mark known and unknown angles.

- Double-check calculations: Small errors can lead to wrong answers.

- Practice with a variety of polygons: Triangles, quadrilaterals, pentagons, etc., to build
confidence.

- Understand the properties of special polygons: For example, regular polygons, convex vs.
concave polygons, etc.

Common Mistakes to Avoid

- Assuming all polygons are regular when they are not.

- Confusing interior and exterior angles.

- Forgetting that the sum of exterior angles is always 360°, regardless of the polygon's
shape.

- Using the wrong formula for irregular polygons.

Conclusion

Finding interior and exterior angles of polygons may seem challenging at first, but with a
clear understanding of the fundamental formulas and a systematic approach, solving these
problems becomes much more straightforward. Practice is key—work through various
worksheet problems, and over time, you'll develop the confidence to tackle even complex
polygon angle questions with ease. Remember, the core relationships—such as the sum of
interior angles, the sum of exterior angles, and the supplementary nature of interior and
exterior angles—are your most powerful tools in this mathematical journey. Happy problem-
solving!
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