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Activity: Tessellating the Plane in 3D

If a tessellation is a covering, or tiling. of a plane with a pattern
of figures in such a way that there are no gaps or overlapping
surfa is it possible to use the same idea to tessellate space?
In this activity, you'll discover what happens if “cubes™ are used
to make a tessellation in 3D. A type of monohedral tiling can be
constructed if we make a triangular tower of cubes stacked in
such a way that no gaps are left and the number of cubes
increases in an arithmetic progression as the number of levels
increas

Atstage 0 in our 3D tessellation, we begin with one cube. At
stage 1. we add one level to the tower and add three more cubes
for a grand total of four. At stage 2. we add one more level to
the tower and add six more cubes for a grand total of 10
Complete the chart below after analyzing the 3D pattern being
developed and answer the given questions.
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Stage | No. | No.cubes | No. visible cubes | No. total cubes

levels | (bottom layer)

9

1. What type of polygons can be used to construct these cubes?

o

. What kind of transformations do you see in this 3D
tessellation?

3. How many cubes are there in the bottom layer of stage 4?

4. How many cubes are visible in stage 5?7

w

. How many total cubes are there in stage 67
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6.

9.
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How many more cubes are in stage 7 than in stage 67

. How many cubes are not visible in stage 8?

. How many total cubes are there in stage 8?

Can you explain the pattern that shows the change in the
number of cubes from one layer to the next?

. Can you explain the pattern that shows the change in the
total number of cubes from one stage to the next?

1. Can the answers for these questions be found in Pascal’s

12

13.

triangle?

. Develop a rule to predict the total number of cubes

If the area of one face of a cube is equal to 1, then what is
the surface area of one cube?
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14. What is the surface area of the pyramid in stage 1?

15, What is the surface area of the pyramid in stage 2?

16.  What is the surface area of the pyramid in stage 5?

17. How much surface area would you have to consider if you
were going to paint a stage 8 pyramid?

18. How much surface area would you have to consider if you
were going to paint a stage 10 pyramid?

19. Is there an explicit formula that can be used to calculate the
number of cubes in any one layer of the pyramid?

20. Is there an explicit formula that can be used to calculate the
total number of cubes in any one stage of the pyramid?

High School Geometry: Supporting TEKS and TAKS 207




