
Applications
1. Without measuring, find the measures of the angle labeled x in each

regular polygon.

a. b.

2. Below are sets of regular polygons of different sizes. Does the length of
a side of a regular polygon affect the sum of the interior angle
measures? Explain.

xx
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Investigation 3 Polygon Properties and Tiling 63

For Exercises 3–9, find the measure of each angle labeled x.

3. 4.

5. 6. This figure is a parallelogram.

7.

8. This figure is a regular 9. This figure is a parallelogram.
hexagon.

10. A has one right angle and two acute angles. Without
measuring, find the sum of the measures of the two acute angles. Explain.

1

2 right angle

right triangle

70°

x

120°

x

120°

37°

x

60°

60° x

x
135°x

70°

93°

45°

x

45°90°

x

30°

For: Help with Exercise 7
Web Code: ame-3307

6cmp06se_SD3.qxd  2/3/06  4:46 PM  Page 63



11. This figure is a regular dodecagon. A dodecagon has 12 sides.

a. What is the sum of the measures of the angles of this polygon?

b. What is the measure of each angle?

c. Can copies of this polygon be used to tile a surface? Explain.

12. Multiple Choice Which of the following will tile a plane?

A. regular heptagon and equilateral triangle

B. square and regular octagon

C. regular pentagon and regular hexagon

D. regular hexagon and square

13. Suppose an in-line skater skates around a park that
has the shape of a quadrilateral. Suppose he skates
once around the quadrilateral, turning each corner
exactly once. What is the sum of the angles through
which he turns?

76°40°

140° 104°

a

b

c

d
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Investigation 3 Polygon Properties and Tiling 65

14. a. Suppose an in-line skater skates around a park that has the 
shape of a regular pentagon. If he skates once around the 
pentagon, turning each corner exactly once, what is the sum of the
angles through which he turns?

b. How many degrees will the skater turn if he skates once around a
regular hexagon? A regular octagon? A regular polygon with N
sides? Explain.

Connections
15. A regular decagon and a star are shown below. Measure the angles

inside the star to find the angle sum of the star. Compare your results
to the angle sum for a regular decagon.

16. In the diagram below, the dashed line is a line of symmetry for the
equilateral triangle. Examine the two smaller triangles that are formed
by the dashed line. What do you know about the angles and the line
segments of triangles ABD and ACD? Give reasons to support the
relationships you find.

A

BC D
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17. Multiple Choice Figure QSTV is a rectangle. The lengths QR and QV
are equal. What is the measure of angle x?

F. 208 G. 458

H. 908 J. 1208

18. Choose a non-rectangular parallelogram from your Shapes Set or draw
one of your own. Try to fit copies of the parallelogram exactly around a
point. Sketch a picture to help explain what you found.

19. Choose a scalene triangle from your Shapes Set or draw one of your
own. Try to fit copies of your triangle exactly around a point. Sketch a
picture to help explain what you found.

TV

SQ
R

x
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20. In the diagram below, two parallel lines 
are cut by a transversal. Use what you 
learned in Investigation 2 to find the 
missing angle measures.

Extensions
21. a. Complete this table about regular polygons and look for a 

pattern.

b. Does this pattern continue? Explain.

c. Is there a similar pattern for regular polygons with odd numbers 
of sides?

22. Kele claims that the angle sum of a polygon that he has drawn is
1,6608. Can he be correct? Explain.

23. Look at the polygons below. Does Tia’s method of finding the angle
sum (Problem 3.2) still work? Does Cody’s method also still work?
Can you still find the angle sum of the interior angles without
measuring? Explain.

Number of Sides Measure of Interior Angle

4

6

8

10

1
2 of 180º

of 180º

of 180º

2
3

3
4

 Regular Polygons

a

bc

e
fg

d

110°
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24. Below are a quadrilateral and a pentagon with the diagonals drawn
from all the vertices.

a. How many diagonals does the quadrilateral have? How many
diagonals does the pentagon have?

b. Find the total number of diagonals for a hexagon and for a
heptagon.

c. Copy the table below and record your results from parts (a)
and (b). Look for a pattern relating the number of sides and the
number of diagonals to complete the table.

d. Write a rule for finding the number of diagonals for a polygon with
N sides.

25. Would a quadrilateral like the one below tile a plane? Explain.

Number of Sides

Number of Diagonals

4

■

5

■

6

■

7

■

8

■

9

■

10

■

11

■

12

■

68 Shapes and Designs

6cmp06se_SD3.qxd  2/3/06  4:46 PM  Page 68




