Two Of The Exterior Angles Of An N-
sided Polygon Are 25 And 26, Three Of
Its Interior Angles Are 161

Two Of The Exterior Angles Of An N-sided Polygon Are 25 And 26, Three Of Its
Interior Angles Are 161. This intriguing geometric scenario invites us to explore the
properties of polygons, their interior and exterior angles, and how these measurements
relate to each other in determining the polygon's characteristics. In this article, we will
analyze the given data, derive the number of sides, and understand the relationships that
govern polygon angles, providing an in-depth understanding suitable for students,
educators, and geometry enthusiasts alike.

Understanding the Basics of Polygon Angles

What Is a Polygon?

A polygon is a two-dimensional closed figure composed of straight line segments called
sides. The sides meet at points known as vertices. Polygons are classified based on the
number of sides they have, such as triangles (3 sides), quadrilaterals (4 sides), pentagons
(5 sides), and so forth.

Interior and Exterior Angles

- Interior Angles: These are the angles formed inside the polygon at each vertex.

- Exterior Angles: These are the angles formed outside the polygon when one side is
extended beyond a vertex, and they are supplementary to the interior angles at that
vertex.

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

The sum of the exterior angles of any polygon, regardless of the number of sides, is
always:
\[ \text{Sum of exterior angles} = 360" \circ \]

Note: Each exterior angle can be calculated as the supplementary angle of the
corresponding interior angle, provided the angles are adjacent.



Analyzing the Given Data

The problem states:
- Two of the exterior angles are 25° and 26°.
- Three of the interior angles are 161° each.

Our goal is to find:

- The total number of sides (n) of the polygon.
- The remaining interior and exterior angles.
- Validate the consistency of the data.

Step 1: Sum of the Known Exterior Angles

The two known exterior angles sum to:
\[ 25" \circ + 26" \circ = 51" \circ \]

Since the sum of all exterior angles is 360°, the sum of the remaining exterior angles is:
\[ 360" \circ - 51 ™\circ = 309" \circ \]

Note: The remaining \( n - 2 \) exterior angles sum to 309°, since we already know two.

Step 2: Relationship Between Interior and Exterior
Angles
At each vertex:

\[ \text{Interior angle} + \text{Exterior angle} = 180" \circ \]

Given three interior angles are 161°, their corresponding exterior angles are:
\[ 180" \circ - 161" \circ = 197 \circ \]

So, three exterior angles are 19° each.

Step 3: Summing Known Exterior Angles

- Known exterior angles:
- Two are 25° and 26°.
- Three are 19° each.

Total of these five exterior angles:
\[ 257 \circ + 26" \circ + 3 \times 197 \circ = 25 + 26 + 57 = 108" \circ \]

Remaining exterior angles:
\[ 360™\circ - 108™\circ = 252" \circ \]



Number of remaining exterior angles:
\[n-5\]

Sum of remaining exterior angles:
\[ 252" \circ \]

Thus:
\[ \text{Average of remaining exterior angles} = \frac{252"\circ}{n - 5} \]

Determining the Number of Sides (n)

Since the sum of all exterior angles is 360°, and we've identified:
- 2 exterior angles: 25°, 26°

- 3 exterior angles: 19° each

- Remaining \( n - 5\) angles: sum to 252°

Total exterior angle sum:
\[ 25 + 26 + 3 \times 19 + \text{sum of remaining} = 360" \circ \]
which checks out.

Now, to find n:

Total interior angles sum:
\[ (n - 2) \times 180" \circ \]

From the interior angles known:

- Three are 161° each.

- The others are unknown, but their corresponding exterior angles are \( 180" \circ -
\text{interior angle} \).

The sum of all interior angles:
\[ \text{Sum} = (n - 2) \times 180 \circ \]

Sum of the three known interior angles:
\[ 3 \times 161 "\circ = 483" \circ \]

Sum of their corresponding exterior angles:
\[ 3 \times 19" \circ = 57" \circ \]

Remaining interior angles are:
\[ \text{Remaining interior angles sum} = (n - 3) \times \text{average interior angle} \]

But it might be easier to look at the total sum.



Step 4: Calculating the Total Sum of Interior Angles

Total sum:
\[ (n - 2) \times 180" \circ \]

Sum of known interior angles:
\[ 483" \circ \]

Remaining interior angles sum:
\[ (n - 3) \times \text{unknown interior angle} \]

However, since interior and exterior angles at each vertex are supplementary:
\[ \text{Interior angle} + \text{Exterior angle} = 180" \circ \]

At the vertices with known interior angles:
- Interior angle: 161°
- Exterior angle: 19°

At vertices with unknown interior angles:
- Exterior angles: known or to be found
- Interior angles: \( 180" \circ - \text{exterior angle} \)

Total sum of interior angles:
\[ (n - 2) \times 180" \circ \]

Total sum of exterior angles:
\[ 360" \circ \]

Sum of exterior angles we already calculated:
\[ 51™\circ + 3 \times 197" \circ + \text{remaining} = 360" \circ \]

From earlier:
\[ 25™\circ + 26" \circ + 3 \times 19" \circ = 108™\circ \]

Remaining exterior angles sum to:
\[ 360™\circ - 108™\circ = 252" \circ \]

Number of remaining exterior angles:
\[n-5\]

Average of remaining exterior angles:
\[ \frac{252™\circ}{n - 5} \]

Corresponding interior angles for these remaining exterior angles:
\[ \text{Interior angle} = 180" \circ - \text{exterior angle} \]

Total sum of interior angles:
\[ (n - 2) \times 180" \circ = \text{Sum of known interior angles} + \text{Sum of unknown

interior angles} \]

Known interior angles:



\[ 3 \times 161 ™\circ = 483" \circ \]

Unknown interior angles:
\[ (n - 5) \times \left( 180" \circ - \frac{252"\circ}{n - 5} \right) \]

Simplifying:
\[ (n - 5) \times 180"™\circ - 252"\circ \]

Total interior angles sum:
\[ 483 ™\circ + (n - 5) \times 180" \circ - 252" \circ = (n - 2) \times 180" \circ \]

Expressed as:
\[ 483 \circ - 252" \circ + (n - 5) \times 180" \circ = (n - 2) \times 180" \circ \]
\[ 231™\circ + (n - 5) \times 180" \circ = (n - 2) \times 180" \circ \]

Subtract \( (n - 5) \times 180"\circ \) from both sides:
\[ 231 ™\circ = (n - 2) \times 180" \circ - (n - 5) \times 180™\circ \]

Simplify RHS:
\[ 180" \circ \times [(n - 2) - (n - 5)] = 180" \circ \times (3) = 540" \circ \]

Set equal:
\[ 231" \circ = 540" \circ \]

This is a contradiction, indicating an inconsistency in the initial assumptions or
calculations.

Resolving the Inconsistency and Correct
Approach

The previous approach reveals that directly equating sums leads to a contradiction, which
suggests that the problem requires a different perspective.

Alternative method:
- Recognize that the sum of all exterior angles is 360°, regardless of the number of sides.
- Since two exterior angles are 25° and 26°, and three are 19°, the total of these five is

108°.

Remaining exterior angles sum:
\[ 360 \circ - 108™\circ = 252" \circ \]

Number of remaining exterior angles:

\[n-5\]

Average remaining exterior angle:



\[ \frac{252"™\circ}{n - 5} \]

Corresponding interior angles:
\[ 180" \circ - \text{exterior angle} \]

Total interior angles sum:
\[ (n - 2) \times 180" \circ \]

Sum of

Frequently Asked Questions

What is the sum of the exterior angles of an n-sided
polygon?

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

Given two exterior angles are 25° and 26°, what is the
sum of the remaining exterior angles?

The remaining exterior angles sum to 360° - (25° + 26°) = 309°.

If two exterior angles are 25° and 26°, what are the
corresponding interior angles for these vertices?

The interior angles corresponding to these exterior angles are 180° - 25° = 155° and 180°
-26° = 154°.

Given three interior angles are each 161°, what is their
total sum?

The sum of these three interior angles is 3 X 161° = 483°.

What is the sum of all interior angles of an n-sided
polygon?

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

How can we determine the number of sides (n) of the
polygon based on the given angles?

By using the relationship between interior and exterior angles and the sum of interior
angles, we can set up equations to solve for n, considering the known angles.



Are the given interior angles of 161° consistent with the
exterior angles of 25° and 26°?

Not necessarily; for consistency, the interior and exterior angles at the same vertices must
sum to 180°, so the provided angles suggest specific vertices, but the overall polygon's
validity depends on the full set of angles.

Can a polygon have three interior angles of 161° with
only two known exterior angles of 25° and 26°?

It's possible if the remaining angles are adjusted accordingly, but the overall angle sums
must satisfy polygon angle sum rules, so further calculation is needed to confirm.

What is the significance of knowing two exterior and
three interior angles in determining the shape of the
polygon?

Knowing specific angles helps in calculating the total number of sides and the measures of
other angles, thereby defining the shape and properties of the polygon.

Additional Resources

Two Of The Exterior Angles Of An N-sided Polygon Are 25 And 26, Three Of Its Interior
Angles Are 161

Introduction

Geometry often involves exploring the properties of polygons—closed figures formed by
straight lines—and understanding how their angles relate. A particularly intriguing
problem arises when certain angles of a polygon are known, and the task is to deduce the
remaining angles or the number of sides, denoted as n. This investigation centers around a
specific scenario: Two of the exterior angles of an n-sided polygon are 25 and 26 degrees,
and three of its interior angles are 161 degrees. The challenge lies in analyzing whether
such a configuration is possible, determining the total number of sides, and understanding
the relationships between the interior and exterior angles that govern the structure.

This article aims to thoroughly examine this geometric puzzle, applying fundamental
principles, exploring potential configurations, and establishing logical conclusions. The
analysis not only clarifies the specific problem but also illustrates the broader methods
used in polygon angle investigations, serving as a case study in geometric reasoning.

Fundamental Concepts and Theoretical Background



Before delving into the specifics, it's essential to revisit some core principles:
1. Interior and Exterior Angles of Polygons

- Interior Angles: The angles inside a polygon where two sides meet. The sum of interior
angles of an n-sided polygon is given by:

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

\]

- Exterior Angles: The angles formed between a side of the polygon and the extension of
an adjacent side. For any convex polygon:

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

- Relationship: For each vertex, the interior angle (\(I\)) and the exterior angle (\(E\)) are
supplementary:

\[
I+ E=180"\circ
\]

2. Properties of Exterior Angles

- The exterior angles can vary around the polygon, but their total always sums to 360
degrees.

- In regular polygons, all exterior (and interior) angles are equal. However, in irregular
polygons, they can differ.

Analyzing the Given Data
The problem supplies specific angles:

- Two exterior angles: 25° and 26°
- Three interior angles: 161°, 161°, 161°

The key questions are:
- Is such a configuration possible?

- How many sides does this polygon have?
- What constraints do these angles impose on the remaining angles?

Step-by-Step Investigation



1. Establishing the Sum of Known Angles
The total sum of interior angles for an n-sided polygon is:

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

\]

From the data, we know three interior angles are 161° each:

\[
\text{Sum of known interior angles} = 3 \times 161 "~ \circ = 483" \circ

\]

The remaining \(n - 3\) interior angles are unknown and must sum to:

\[
\text{Sum of remaining interior angles} = (n - 2) \times 180" \circ - 483" \circ
\]

Similarly, the exterior angles:

- Two known exterior angles: 25° and 26°
- The remaining exterior angles sum to:

\[
360" \circ - (257 \circ + 26" \circ) = 360" \circ - 51 ™\circ = 309" \circ
\]

2. Relationship Between Interior and Exterior Angles
Since each vertex has an interior and exterior angle summing to 180°, for known angles:
- For the three vertices with interior angles of 161°, their exterior angles are:

\[
E = 180" \circ -I = 180" \circ - 161 ™\circ = 19™\circ
\]

- For the vertices with exterior angles of 25° and 26°, their interior angles are:

\[
I =180"\circ - E
\]

which gives:

\[
I {exterior=25"\circ} = 180" \circ - 25" \circ = 155" \circ



\]

\[
I {exterior=26"\circ} = 180" \circ - 26" \circ = 154" \circ
\]

3. Compatibility of Angles at Vertices
The interior angles at known vertices are:

- Three vertices with interior angles of 161° each.
- Two vertices with interior angles of 154° and 155° (corresponding to the exterior angles
of 26° and 25°, respectively).

The remaining \(n - 5\) vertices have interior angles \(I {unknown}\), which must satisfy:

\[
I {unknown} = 180" \circ - E {unknown}
\]

and their exterior angles sum to:

\[
E {unknown} = 180"\circ - I {unknown}
\]

The sum of all exterior angles:

\[
257 \circ + 267 \circ + \text{sum of remaining exterior angles} = 360" \circ

\]

which we already computed as:

\[
\text{sum of remaining exterior angles} = 309" \circ

\]

Total exterior angles for the remaining vertices:

\[
E {unknown} \quad \text{(for each remaining vertex)}

\]

and their sum:

\[
\sum {i=1}"{n-5} E {i} = 309" \circ
\]



Correspondingly, their interior angles sum to:

\[

\sum {i=1}"{n-5} 1 {i} =\sum {i=1}"{n-5} (180" \circ - E {i}) = (n - 5) \times
180" \circ - 309" \circ

\]

Determining the Number of Sides, \(n\)

Now, we can express the total sum of interior angles:

\[
\text{Sum of interior angles} = 3 \times 161 ™~\circ + (n - 5) \times 180" \circ - 309" \circ

\]

But we also know:

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

\]

Equating these:

\[
3 \times 161 ™\circ + (n - 5) \times 180" \circ - 309™\circ = (n - 2) \times 180" \circ

\]

Calculating:

\[
483" \circ + (n - 5) \times 180" \circ - 309" \circ = (n - 2) \times 180" \circ
\]

Simplify:

\[
(483"~ \circ - 309" \circ) + (n - 5) \times 180™\circ = (n - 2) \times 180" \circ
\]

\[
174™\circ + (n - 5) \times 180" \circ = (n - 2) \times 180" \circ

\]

Expressing the right side:

\[
174™\circ + 1807 \circ n - 900" \circ = 180" \circ n - 360" \circ

\]



Subtract \(180"\circ n\) from both sides:

\[
174" \circ - 900™\circ = -360™\circ
\]

Simplify:

\[
-726"\circ = -360"\circ
\]

This is a contradiction, indicating that the initial assumptions about the interior angles
being exactly 161°, and the exterior angles being 25° and 26°, are incompatible with a
convex polygon's angle sum.

Implications and Deeper Analysis

The contradiction suggests that a polygon with the specified angles cannot exist if all
angles are as given and the polygon is convex. However, this does not rule out more
complex configurations, such as non-convex polygons or those with reflex angles (angles
greater than 180°).

Exploring Non-Convex Possibilities

Suppose some interior angles are reflex (greater than 180°). In such cases, the sum of
interior angles increases beyond the convex polygon formula:

\[
(n - 2) \times 180" \circ
\]

and the relationship between interior and exterior angles becomes more nuanced because:
\[

I + E = 360" \circ

\]

for reflex vertices, as the exterior angle is considered the external angle outside the
polygon, which can be negative or greater than 180°.

However, the problem explicitly states the interior angles are 161°, which are less than
180°, indicating convexity at those vertices.

Verifying Consistency with Polygon Properties



Given the contradiction, the most plausible conclusion is:

- The specified angles are inconsistent with the fundamental properties of convex
polygons.

- The three interior angles of 161° each, combined with the two exterior angles of 25° and
26°, do not satisfy the polygon angle sum unless certain other angles are adjusted.

Alternative Interpretations and Possible Resolutions

1. Not all angles are at the same vertices:

If the angles are not all at different vertices, or if some are exterior and some interior
angles at the same vertex are mixed, the scenario becomes more complex. However,
conventions typically specify interior and exterior angles at a vertex are supplementary.

2. The angles are part of an irregular polygon with some reflex vertices:
If some
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