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INTRODUCTION

If  you’ve  ever  found  yourself  puzzling
over  geometry,  you  may  have  come
across the question: how many faces
does a decagon have? At  first  glance,
it seems like a simple query, yet it often
trips  up  students  and  curious  minds
alike.  The  confusion  stems  from  a
fundamental  distinction  between  two-

dimensional  and  three-dimensional
shapes.  A  decagon  is  a  polygon,  and
polygons  live  in  the  flat  world  of  two
dimensions.  But  the  word  “faces”
typically  belongs  to  the  realm  of
polyhedra—three-dimensional solids. So,
when someone asks  “how many faces
does a decagon have,” they might really
be asking about  a  decagonal  prism,  a
decagonal pyramid, or simply trying to
understand the terminology. This article
will  untangle  the  knot,  provide  clear
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explanations, and explore the geometry
behind  decagons  in  both  2D  and  3D
contexts.  By  the  end,  you’ll  not  only
know the answer but also appreciate the
elegant connections between shapes of
different dimensions.

UNDERSTANDING POLYGONS:
THE 2D FOUNDATION

To answer the question properly, we first
need  to  revisit  what  a  polygon  is.  In
Euclidean geometry, a polygon is a plane
figure that is bounded by a finite chain of
straight line segments closing in a loop.
These  segments  are  called  edges  or
sides, and the points where two edges
meet are vertices. Polygons are named
according to the number of sides they
have. For example, a triangle has three
sides,  a  quadrilateral  has  four,  a

pentagon  has  five,  and  so  on.  A
decagon  is  a  ten-sided  polygon.
Now, here’s the critical point: polygons
are  two-dimensional.  They  have  only
length and width, not depth. In standard
geometric language, a polygon does not
possess  “faces.”  A  face  is  a  flat  surface
that forms part of the boundary of a solid
object.  A  polygon  itself  is  a  single,  flat
region—it  is  more  accurate  to  say  a
polygon has one face (its interior) when
considered as  a  face of  a  polyhedron,
but in isolation, polygons are not said to
have  faces.  Instead,  they  have  sides
(edges) and vertices.  So,  to the direct
question  “how  many  faces  does  a
decagon have?” the strict answer is zero
if  we use the 3D definition,  or  one if  we
consider  the  polygon  as  a  face  of  a
larger  solid.  But  this  is  rarely  what
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people mean when they ask.

WHAT IS A DECAGON? A CLOSER
LOOK

A regular  decagon is  one in  which all
sides are equal in length and all interior
angles are equal. Each interior angle of a
regular decagon measures 144°, and the
sum  of  interior  angles  is  1,440°.
Decagons appear in architecture, design,
and  nature—from  the  shape  of  some
coins to the layout of certain buildings.
But  despite  its  many  interesting
mathematical properties (like the golden
ratio appearing in the ratio of a diagonal
to  a  side),  a  decagon  remains  a  flat
shape.
Because the question “how many faces
does a decagon have” often arises from
a misunderstanding,  it  helps  to  clarify

that  a  decagon  is  not  a  solid.  If  you
imagine a decagon drawn on a piece of
paper, it has one face: the front side of
the  paper  inside  the  shape.  But  in
geometry, we usually reserve “face” for
polyhedra. So instead of stopping at the
simple answer, let’s explore the three-
dimensional  figures  that  are  built  from
decagons.

THE CONFUSION BETWEEN 2D
AND 3D SHAPES

The  confusion  is  understandable.  In
everyday  language,  we  might  say  a
square has four “faces,” meaning its four
sides. But in geometry, a square’s sides
are edges, not faces. A cube, however,
has six faces (each square is a face of
the cube). So when we ask “how many
faces does a decagon have,” we might
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be thinking of a decagon as a flat face of
some solid. Many learners make the leap
from  polygons  to  polyhedra  without
distinguishing  the  shift  in  dimension.
This is why it’s important to clarify the
context.  If  you  are  talking  about  a
decagonal  prism—a  solid  with  two
decagonal  bases—then  the  answer  to
“how  many  faces  does  the  decagon
have”  becomes  irrelevant;  instead  we
ask about the prism’s faces. Similarly, a
decagonal pyramid has a decagon as its
base and triangular faces meeting at an
apex. In both cases, the decagon itself
contributes to the face count of the solid.

DECAGONAL PRISMS: FACES,
EDGES, AND VERTICES

Let’s consider a right decagonal prism.
This is  a three-dimensional  shape with

two parallel, congruent decagonal bases
connected by rectangular lateral faces.
How many faces does a decagonal prism
have? The two decagons are two faces.
Then,  since  each  side  of  the  decagon
becomes  a  rectangle  (if  the  prism  is
right), there are ten rectangular lateral
faces. So total faces = 2 (bases) + 10
(sides) = 12 faces. If you were counting
the  "faces  of  a  decagon"  inside  the
prism,  you’d  say  the  decagon  itself
provides two faces.
This is a common confusion: people ask
“how many faces does a decagon have?”
when they really mean “how many faces
does  a  decagonal  prism  have?”  The
answer to the latter is straightforward:
12.  And  interestingly,  the  number  of
faces in any prism is always two more
than the number of sides of its base. So
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for a decagon (10 sides), the prism has
12  faces.  This  formula  works  for  any
polygon: a triangular prism has 5 faces
(3+2), a square prism (cube) has 6 faces
(4+2), and so on.
In addition to faces, a decagonal prism
has 30 edges (10 from each base and 10
lateral)  and 20 vertices (10 from each
base). Understanding these relationships
helps solidify the difference between 2D
and 3D counting.

DECAGONAL PYRAMIDS:
ANOTHER PERSPECTIVE

Now let’s look at a decagonal pyramid. A
pyramid  is  a  polyhedron  formed  by
connecting  a  polygonal  base  (in  this
case, a decagon) to an apex point. The
base is  one face (the decagon).  Then,
from  each  side  of  the  decagon,  a

triangular face rises to the apex. Since
there  are  ten  sides,  there  are  ten
triangular faces. So the total number of
faces  for  a  decagonal  pyramid  is  1
(base)  +  10  (triangular  sides)  =  11
faces.
Again, if someone asks “how many faces
does a decagon have,”  they might  be
thinking of the decagon as the base of a
pyramid.  In  that  context,  the  decagon
supplies  one face of  the pyramid.  But
this  still  doesn’t  answer  the  original
question directly.  The decagon itself  is
not a collection of faces; it’s a single flat
shape.  To  avoid  confusion,  we  always
need  to  specify  whether  we’re  talking
about the 2D polygon or the 3D solid it
belongs to.
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COUNTING FACES ON A
DECAGONAL SOLID: A STEP-BY-

STEP GUIDE

If you ever need to count faces on a solid
that includes decagons, here is a simple
method:

Identify if the solid is a prism,1.
pyramid, or other shape.
Count how many decagons appear2.
as faces. For example, a prism has
two, a pyramid has one.
Count the number of other faces3.
(usually rectangles or triangles).
Add them together.4.

For a decagonal prism, that’s 2 decagons
+ 10 rectangles = 12 faces.
For  a  decagonal  pyramid,  that’s  1
decagon  +  10  triangles  =  11  faces.

What about a decagonal antiprism? That
would have 2 decagons and 20 triangles
(since  each  vertex  connects  to  a
triangle), giving 22 faces. But antiprisms
are  less  common  in  basic  geometry
questions.
Notice that in none of these cases does
the decagon itself have multiple faces.
The decagon is simply one face of the
larger  solid.  So  when  someone  asks
“how many faces does a decagon have?”
the most accurate answer from a pure
geometry  standpoint  is:  A  decagon,
being  a  two-dimensional  polygon,
does  not  have faces  in  the  sense
that  a  polyhedron  does.  It  has
edges and vertices. However, if you
consider a decagon as a face of a
solid, it counts as one face.
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COMMON MISCONCEPTIONS AND
HOW TO AVOID THEM

Many students mix up the terms “side,”
“edge,”  and  “face.”  Here’s  a  quick
guide:

Side: Used for polygons (2D). A
decagon has 10 sides.
Edge: Used for polyhedra (3D). A
decagonal prism has 30 edges.
Face: A flat surface of a solid. A
decagon can be a face of a solid.

Another misconception is thinking that a
decagon has ten “faces” because it has
ten  sides.  That  error  stems  from
translating  the  word  “face”  to  mean
“side”  in  everyday  language.  In
geometry, precision matters.  Using the
correct  terminology  helps  everyone

communicate  clearly.
When  you  encounter  a  question  like
“how many faces does a decagon have,”
it’s worth pausing to ask: “Do you mean
the  2D  shape  or  the  3D  shape  that
contains  decagons?”  Usually,  the
question is about the solid. But if it’s a
trick  question  on  a  test,  the  answer
might simply be “0” or “1” depending on
the definition.

REAL-WORLD APPLICATIONS OF
DECAGONAL SHAPES

Decagons and decagonal solids appear
more often than you might  think.  The
U.S.  dime  coin  is  not  a  decagon,  but
some coins in other countries are. The
Bahamian 25-cent coin is a decagon. In
architecture,  the  decagonal  shape  is
used  for  towers,  pavi l ions,  and
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decorative  elements.  The  famous
Truncated  Icosahedron  (soccer  ball
shape)  contains  decagons?  Actually,  a
soccer ball has pentagons and hexagons,
but  some  geodesic  domes  feature
decagonal patterns. Understanding how
many  faces  a  decagon  has  in  a  3D
context is important for engineering and
design, because you need to know how
many surfaces your structure will have.
For  instance,  if  you  were  building  a
decagonal  prism-shaped  room,  you
would need to calculate the area of 12
faces  (two  decagonal  floors  and  ten
rectangular  walls).  If  you  mistake  the
decagon for having multiple faces, you
might  order  the  wrong  amount  of
materials.  So  the  distinction  isn’t  just
academic; it has practical consequences.

BEYOND BASIC DECAGONS:
STARS AND COMPLEX POLYGONS

There  i s  a l so  the  s tar  decagon
(decagram), which is a ten-pointed star
polygon.  In  a  star  decagon,  the  lines
intersect,  but  it  is  still  a  2D  shape.
Asking  “how  many  faces  does  a  star
decagon have” is similarly problematic.
Star  polygons  are  still  polygons—they
have edges and vertices, not faces. They
can be used as faces in some polyhedra,
like the great dodecahedron, but that’s a
whole other level of complexity.
For  now,  the  key  takeaway  is  that
decagons  are  flat,  ten-sided  figures.
They  do  not  have  multiple  faces,  but
they can serve as faces when we build
prisms, pyramids, or other polyhedra.
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CONCLUSION

So,  how  many  faces  does  a  decagon
have? In the strict, technical language of
geomet ry ,  a  decagon  i s  a  two-
dimensional polygon and therefore has
zero  faces  (or  one  if  you  consider  its
interior  region  as  a  single  face).
However, when people ask this question,
they are often really asking about three-
dimensional  sol ids  that  include
decagons, such as decagonal prisms and
pyramids.  A  decagonal  prism  has  12

faces, and a decagonal pyramid has 11
faces. The confusion arises from mixing
dimensional contexts. By understanding
the  difference  between  2D  and  3D
shapes, and by using precise terms like
sides,  edges,  and  faces,  you  can
navigate  geometry  questions  with
confidence.  Next  time  someone  asks
“how many faces does a decagon have,”
you’ll  know exactly  how to  clarify  the
answer—and  maybe  even  teach  them
something  new  about  the  fascinating
world of polygons and polyhedra.


