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Polygon Properties and Tiling
You learned about angles and angle measure in Investigations 1 and 2.
What you learned can help you figure out some useful properties of the
angles of a polygon. Let’s start with the sum of the measures of all the
inside angles at the vertices of a polygon. This sum is called the 
of a polygon.

Angle Sums of Regular Polygons

Below are six regular polygons that are already familiar to you.

What is the angle sum of each figure?

Do you see a pattern relating the number of sides to the angle sum?

angle sum

54 Shapes and Designs

6cmp06se_SD3.qxd  2/3/06  4:46 PM  Page 54



Problem 3.1 Angle Sums of Regular Polygons

A. 1. In Problem 2.3, you measured the angles of some regular 
polygons—triangles, squares, and hexagons. Record the number 
of sides, the angle measures, and the angle sum of a triangle,
square, and hexagon in a table like the one below.

2. Measure an angle of the regular pentagon and regular octagon from
your Shapes Set. Record the measures of the angles and the angle
sums in your table. What patterns do you see?

3. Use your patterns to fill in the table for a regular polygon with
seven, nine, and ten sides.

B. Below are two sets of regular polygons of different sizes. Do the same
patterns relating the number of sides, the measures of the angles, and
the angle sums apply to these shapes? Explain.

C. Describe how you could find the angle sum of a regular polygon that
has N sides.

Homework starts on page 62.
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Problem 3.2

3.2 Angle Sums of Any Polygon

Do the patterns that you observed for the angle sum of regular polygons
apply to all polygons?

Suppose you tear the three corners off of a triangle. You can arrange them this way:

• Based on the picture, what is the sum of angles 1, 2, and 3? How do you know?

• Make a conjecture about the angle sum of any triangle.

You could do the same thing with a quadrilateral.

• Based on the picture, what is the sum of angles 1, 2, 3, and 4? How do you know?

• Make a conjecture about the angle sum of any quadrilateral.

• Do similar patterns hold for other polygons?

Angle Sums of Any Polygon

Tia and Cody claim that the angle sum of any polygon is the same as the
angle sum of a regular polygon with the same number of sides. They use
diagrams to illustrate their reasoning.
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A. Tia divides polygons into triangles by drawing all the diagonals of the
polygons from one vertex, as in the diagrams below:

1. Study Tia’s drawings. How can you use Tia’s method to find the
angle sum of each polygon?

2. Copy these three polygons. Use Tia’s method to find the angle sum
of each polygon.

3. Does Tia’s method work for any polygon? Explain.

B. Cody also discovered a method for finding the angle sum of any
polygon. He starts by drawing line segments from a point within the
polygon to each vertex.

1. Study Cody’s drawings. How can you use Cody’s method to find the
angle sum of each polygon?

2. Copy the three polygons from Question A part (2). Use Cody’s
method to find the angle sum of each polygon.

3. Does Cody’s method work for any polygon? Explain.

C. In Problem 3.1, you found a pattern relating the number of sides of a
regular polygon to the angle sum. Does the same pattern hold for any
polygon? Explain.

Homework starts on page 62.
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Problem 3.3

3.3 Back to the Bees!

When the honeybees make a honeycomb, they build tubes. As the tubes
press together, they become hexagonal in shape. So, the surface of a
honeycomb looks like it is covered with hexagons. We can’t ask honeybees
why their honeycomb construction results in hexagons. However, there are
some mathematical properties of hexagons that may offer explanations.

Below is a tiling of regular hexagons. Notice that three angles fit together
exactly around any point in the tiling.

Why do these regular hexagons fit together so neatly?

In Problem 1.3, you experimented to find which regular polygons could tile
a surface.

What are the properties of these shapes that allow them to fit together so
neatly around a point?

Angles in Tilings

A. In Problem 1.3, you explored tilings made from a single type of regular
polygon. You found that only equilateral triangles, squares, and regular
hexagons could be used to tile a surface.

1. For each of these shapes, make a tiling and sketch the results.

2. In each case, explain why copies of the shape fit neatly around a
point.

B. In Problem 1.3, you also found that regular pentagons, regular
heptagons, and regular octagons could not be used to tile a surface.
Explain why copies of these polygons do not fit neatly around a point.
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C. 1. Find tilings using combinations of two or more shapes from your 
Shapes Set. Sketch your results.

2. What do you observe about the angles that meet at a point in the
tiling?

Homework starts on page 62.
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3.4 Exterior Angles of Polygons

An angle inside a polygon, formed by the polygon’s sides, is an
By extending a side of a polygon, you can make an 
which is outside the polygon. Extending a side of the 

polygon forms one ray of the exterior angle.

Figure 1 shows the exterior angles made by extending sides as you move
counterclockwise around the polygon. Figure 2 shows the exterior angles
formed by extending sides as you move clockwise around the polygon.

Figure 1
Exterior angles as you

move counterclockwise.

Figure 2
Exterior angles as you

move clockwise.

exterior
angle interior

angle

exterior angle,
interior angle.
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Problem 3.4 Exterior Angles of Polygons

A skateboarder is skating on a triangular path around a park. In the
diagram below, each segment of the path has been extended to show the
angle of turn the in-line skater makes as she turns the corner. Each of these
angles is an exterior angle of the triangle.

A. 1. What are the measures of the interior angles of the triangle?

2. What is the measure of angle 1?

3. What are the measures of angle 2 and angle 3?

B. Suppose the skateboarder skates once around the park counterclockwise,
turning each corner exactly once. What is the sum of the angles through
which she turns?

C. 1. Draw another triangle and mark the exterior angles going in one 
direction around the triangle.

2. Measure the exterior angles and find the sum.

3. Compare the exterior angle sum of your triangle to the sum you
found for the triangle in Question B.

4. Can you predict the exterior angle sum for another triangle?
Explain.

Homework starts on page 62.
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