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How Many Faces Does a Decagon Have? Unpacking the Geometry Behind 
the Question

Geometry is one of the oldest branches of mathematics, and its shapes continue to fascinate students, architects, 

and artists alike. Among these shapes, the decagon—a ten �sided polygon—often pops up in puzzles, tessellations, 

and even architectural designs. A common question that arises is: “How many faces does a decagon have?”While

the answer seems straightforward at first glance, it actually opens a door to a richer discussion about dimensions,

terminology, and the many ways a decagon can appear in the world. In this article we’ll explore the concept of faces

in geometry, clarify what a decagon is, and examine the different types of decagonal figures that can exist in two

and three dimensions.

1. Decagon Basics: The 2 �D Starting Point

Definition and Fundamental Properties

A decagon is a two �dimensional polygon with ten straight sides and ten vertices. All sides are equal in a regular 

decagon, and each interior angle measures 144 degrees. The sum of interior angles in any polygon is given by the 

formula (n /– /2) /× /180°, where n is the number of sides. For a decagon, that calculation becomes (10 /– /2) /× /180° /= /1440°, 

confirming the 144 �degree angles.

Why We Talk About Sides, Not Faces

In two �dimensional geometry, the term face is rarely used. Instead, we refer to the edges or sidesof a polygon. A

face is a concept reserved for three �dimensional objects—solid shapes that occupy volume. That distinction is

crucial for answering the question about how many faces a decagon has.

2. Faces vs. Edges: The 2 �D vs. 3 �D Difference

What Is a Face?

A face is a flat surface that forms part of the boundary of a solid. Think of a cube: it has six faces—each a square.

A pyramid has a base and triangular faces. The word “face” is not applied to flat polygons because they lack depth;

they simply have edges and vertices.

How to Translate a Decagon Into a 3 �D Shape

To talk about faces of a decagon, we must embed the decagon into a solid. This is done by extending the shape

along a new dimension—creating prisms, pyramids, frustums, and antiprisms. Each of these derived shapes has a

distinct face count based on the number of decagonal bases and the connecting lateral faces.

3. Decagonal Prisms: The Classic 3 �D Extension

What Is a Decagonal Prism?

A decagonal prism consists of two congruent decagonal bases connected by ten rectangular faces. Imagine taking

a regular decagon and extruding it upward, forming a “tube” with a decagon at each end.



Counting the Faces

•  2 decagonal faces (top and bottom)

•  10 rectangular faces (lateral sides)

In total, a decagonal prism has 12 faces. This figure is often used in architectural models and as a building block in

polyhedral studies.

4. Decagonal Pyramids: A Single Base, Many Triangles

Structure of a Decagonal Pyramid

A decagonal pyramid has one decagonal base and ten triangular faces that meet at a single apex. The apex is the

point where all the triangles converge.

Face Count

•  1 decagonal face (base)

•  10 triangular faces (lateral)

Thus, a decagonal pyramid contains 11 faces. The shape is commonly seen in ornamental architecture and certain

types of jewelry.

5. Decagonal Antiprisms: Twisted Lateral Faces

What Is a Decagonal Antiprism?

An antiprism is similar to a prism but with a twist: the two bases are rotated relative to each other, and the lateral

faces are isosceles triangles arranged in a spiral pattern. A decagonal antiprism therefore has two decagonal

bases and 20 triangular faces.

Face Count

•  2 decagonal faces

•  20 triangular faces

The total number of faces in a decagonal antiprism is 22 faces. This shape is less common but appears in

advanced geometry problems and molecular modeling.

6. Decagonal Frustums: Truncated Pyramids

Definition of a Decagonal Frustum

A frustum is what you get when you cut off the top of a pyramid or cone, leaving two parallel bases that are not the

same size. A decagonal frustum has a decagonal top base, a decagonal bottom base, and 10 trapezoidal lateral

faces.

Faces in a Decagonal Frustum

•  2 decagonal faces

•  10 trapezoidal faces

Consequently, a decagonal frustum also has 12 faces. Frustums are common in everyday objects like truncated

pyramidal towers and certain types of lamps.

7. Euler’s Formula: A Quick Check for Face Counts



Understanding V – E + F = 2

Euler’s formula relates the number of vertices (V), edges (E), and faces (F) in a convex polyhedron. For any such

solid, V /– /E /+ /F always equals 2. This can serve as a consistency check when counting faces.

Applying the Formula to a Decagonal Prism

Let’s verify the decagonal prism’s face count:

•  Vertices: Each decagon has 10 vertices; two decagons give 20, but the corresponding vertices are shared, so 

the prism has 20 vertices.

•  Edges: Each decagon has 10 edges, so 20 from the bases plus 10 vertical edges equals 30 edges.

•  Faces: We already know it has 12 faces.

Plugging into Euler’s formula: 20 /– /30 /+ /12 /= /2. The equation holds, confirming our face count.

8. Common Misconceptions About Decagon Faces

“Decagon Has Ten Faces”

Many people mistakenly think that because a decagon has ten sides, it must have ten faces. In geometry, sides and

faces are distinct concepts. The sides of a decagon are edges, not faces.

Mixing Up 2 �D and 3 �D Terminology

When discussing polygons, we usually talk about edges and vertices. Faces come into play only when a shape

gains volume. Remember: a decagon itself is a flat shape; its faces emerge only when it becomes part of a solid.

9. Real �World Applications of Decagonal Faces

Architecture and Design

Decagonal prisms and pyramids are sometimes used in modern architecture to create visually striking façades.

Their symmetrical appearance allows for modular construction and aesthetic variety.

Jewelry and Craftsmanship

Artisans often carve decagonal shapes into gemstones or metalwork, using the geometry to create facets that

reflect light beautifully.

Mathematics Education

Decagonal solids are excellent teaching tools for illustrating concepts such as face counting, symmetry, and Euler’s

formula. They provide a tangible way to grasp abstract ideas.

10. Visualizing Decagon Faces: Tips for Sketching and Modeling

Drawing a Decagonal Prism

Start with a regular decagon. Duplicate it on a parallel plane above the first. Connect corresponding vertices with

straight lines; those lines are the lateral edges. The resulting shape has two decagon bases and ten rectangular

faces.

Using 3 �D Modeling Software

Most 3 �D modeling programs (Blender, SketchUp, AutoCAD) have built �in functions to create prisms and pyramids.

Simply input “10” as the number of sides, choose the base shape, and let the software generate the lateral faces

automatically.



11. Quick Reference Table: Decagonal Shapes and Their Face Counts



Shape Base(s) Lateral Faces Total Faces

Decagonal Prism 2 Decagons 10 Rectangles 12

Decagonal Pyramid 1 Decagon 10 Triangles 11

Decagonal Antiprism 2 Decagons 20 Triangles 22

Decagonal Frustum 2 Decagons (unequal) 10 Trapezoids 12

Conclusion: The True Face Count of a Decagon

When we ask “how many faces does a decagon have,” the answer depends on whether we’re talking about the flat

decagon itself or a 3 �D shape derived from it. As a two �dimensional polygon, a decagon has no faces—only ten

sides. However, when we extrude or transform it into a solid, the face count varies: a decagonal prism has 12 faces,

a decagonal pyramid has 11, an antiprism has 22, and a frustum also has 12
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