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Constructions of Regular Polygons 
 


Use your compass to construct a circle like the one shown below on a piece of 
paper. Describe how to fold the paper two times in order to help you construct a 
square. 


 


Guidance 
A regular polygon is a polygon that is equiangular and equilateral. This means 
that all its angles are the same measure and all its sides are the same length.  


 


The most basic example of a regular polygon is an equilateral triangle, a triangle 
with three congruent sides and three congruent angles. Squares are also regular 
polygons, because all their angles are the same  and all their sides are the 
same length. 


Regular polygons with five or more sides do not have special names. Instead, the 
word regular is used to describe them. For example, a regular hexagon is a 
hexagon (6 sided polygon) whose angles are all the same measure and sides are all 
the same length. 


All regular polygons have rotation symmetry. This means that a rotation of less 
than  will carry the regular polygon onto itself. In fact, a regular -sided polygon 
has rotation symmetry for any multiple of .  
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Constructions are step-by-step processes used to create accurate geometric 
figures. To create a construction by hand, there are a few tools that you can use: 


1. Compass: A device that allows you to create a circle with a given radius. Not 
only can compasses help you to create circles, but also they can help you to copy 
distances. 


2. Straightedge: Anything that allows you to produce a straight line. A straightedge 
should not be able to measure distances. An index card works well as a 
straightedge. You can also use a ruler as a straightedge, as long as you only use 
it to draw straight lines and not to measure. 


3. Paper: When a geometric figure is on a piece of paper, the paper itself can be 
folded in order to construct new lines. 


 


You can construct some regular polygons by hand if you remember the definitions 
and properties of these regular polygons. With the additional help of geometry 
software or a protractor, you can construct any regular polygon. 
 
Example A 


 is one side of what will become equilateral triangle . You need to put 
point  in the correct place in order to make the equilateral triangle. Where should 
point  be placed with respect to points  and ? 


 
Solution: Let the distance between  and  be . Point  needs to be  away from 
point  and also  away from point . 
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Example B 
Use a straightedge to draw line segment . Use the ideas from Example A to 
construct equilateral triangle . 


 
Solution: Use a compass to measure the length of . 


 
Make a partial circle of points that are the length of  away from point . 


 
  








 
http://www.ck12.org/geometry/Constructions-of-Regular-Polygons/lesson/Constructions-of-Regular-
Polygons/r7 


 


Page 4 of 11 


 


Make another partial circle of points that are the length of  away from point . 


 
The point of intersection of these two partial circles is point . 


 
 


Example C 


(Next page…) 
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Example C 


Points , , , and  are on a circle centered at point . Prove that  is a 
square. 


 
Solution:  because they are all radii of the same circle. 
Since  is a right angle,  and  must also be right 
angles. Therefore, . This means 
that  by 
.  because they are corresponding parts of congruent 
triangles. 


 


All four triangles are isosceles because they each have two congruent sides. This 
means that their base angles are congruent. Because the vertex angle of each 
triangle is , the base angles of each triangle must be . 
The four angles that make up the quadrilateral are each made of two of 
these  angles, and are each therefore .  


Because the quadrilateral has four congruent sides and four  angles, it is a 
square. 


 
Concept Problem Revisited 
(Next page…) 








 
http://www.ck12.org/geometry/Constructions-of-Regular-Polygons/lesson/Constructions-of-Regular-
Polygons/r7 


 


Page 6 of 11 


 
 
Concept Problem Revisited 
Fold the circle so that the two halves overlap to create a crease that is the diameter. 


 
Fold the circle in half again to create the perpendicular bisector of the diameter. To 
do this, fold so that the two endpoints of the diameter meet. The second crease will 
also be a diameter. 


 
Note that the two diameters are perpendicular to one another. Connect the four 
points of intersection on the circle to construct the square. 
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You can be certain that this is a square due to the proof in Example C. 


 
 
Vocabulary 
A regular polygon is a polygon that is equiangular (all angles the same measure) 
and equilateral (all sides the same length).  
A drawing is a rough sketch used to convey an idea. 
A construction is a step-by-step process used to create an accurate geometric 
figure. 


A compass is a device that allows you to create a circle with a given radius. 
Compasses can also help you to copy distances. 


A straightedge is anything that allows you to produce a straight line. A straightedge 
should not be able to measure distances. An index card works well as a 
straightedge. You can also use a ruler as a straightedge, as long as you only use it 
to draw straight lines and not to measure. 
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Guided Practice 
1. The regular hexagon below has been divided into six congruent triangles. What 
type of triangles are they? Explain. 


 
2. Six points have been evenly spaced around the circle below. Explain why a 
regular hexagon is created when these points are connected. 


 
3. Construct a regular hexagon inscribed in a circle. 
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Answers: 
1. They must be equilateral triangles.  


• A full circle is , so each angle at the center of the hexagon must 
be . *This is also why regular hexagons demonstrate rotation symmetry 
at multiples of .* 


• The six triangles are congruent, so the six segments connecting the center of the 
hexagon to the vertices must be congruent. This means the six triangles are all 
isosceles. 


• The base angles of each of the isosceles triangles must be . 
• The measure of each angle of all of the triangles is , so all triangles are 


equilateral. 
 


2. Because the six points are evenly spaced, each of the segments connecting the 
six points must be the same length. Therefore, the polygon must be regular. 
Because there are six sides, it must be a regular hexagon.  


 


3. “Inscribed in a circle” means all six vertices of the hexagon are on the same circle. 
Start by constructing a circle and a point on the circle.  
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You know that the radius of the circle is the same as the length of each side of the 
circle (see guided practice #1). Therefore, your goal is to place six points around the 
circle that are the same distance apart from one another as the radius of the circle. 
Keep your compass open to the same width as the radius of the circle and make 
one new mark on the circle. 


 


 
Continue to make new marks around the circle that are the same distance apart 
from one another.  


 
 


Connect the intersection points to form the regular hexagon. 
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Practice 
1. Construct an equilateral triangle. 


2. Construct equilateral triangle inscribed in a circle. 


3. Explain why your processes for constructing the equilateral triangles work. 


4. Construct a square inscribed in a circle by making two folds. 


5. Justify why the polygon you've created is actually a square. 


 


Use your straightedge to construct . 


6. Construct the perpendicular bisector of . 


7. Construct a circle with diameter . 


8. Construct a square inscribed in the circle by connecting the four endpoints of the 
diameters. 


9. Extend your construction to a regular octagon by bisecting each of the right 
angles at the center of the circle. 


10. Construct a regular hexagon inscribed in a circle. 
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