
The Tower Problem

You have been hired by a contractor to design buildings with
towers. The contractor has some thoughts about these
buildings. She knows that it will take 6 cubes to build a building
with 1 cube as its tower. It takes 7 cubes to build a building with
2 cubes for its tower. It takes 8 cubes to build a building with 3
cubes as its tower.

There are 2 questions the contractor would like you to explain
to her. First, how many cubes are in a building that has a tower
that is 10 cubes high? Secondly, can you find a rule that will
allow the contractor to find the number of cubes in a building
with any size tower?

Be sure to explain or show your reasoning to the contractor.
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The Tower Problem

Suggested Grade Span

3-5

Task

You have been hired by a contractor to design buildings with towers. The contractor has some
thoughts about these buildings. She knows that it will take 6 cubes to build a building with 1
cube as its tower. It takes 7 cubes to build a building with 2 cubes for its tower. It takes 8 cubes
to build a building with 3 cubes as its tower.

There are 2 questions the contractor would like you to explain to her. First, how many cubes are
in a building that has a tower that is 10 cubes high? Secondly, can you find a rule that will allow
the contractor to find the number of cubes in a building with any size tower?

Be sure to explain or show your reasoning to the contractor.

Alternate Versions of Task

More Accessible Version:

You have been hired by a contractor to design buildings with towers. The contractor has some
thoughts about these buildings. She knows that it will take 6 cubes to build a building with 1
cube as its tower. It takes 7 cubes to build a building with 2 cubes for its tower. It takes 8 cubes
to build a building with 3 cubes as its tower.

How many cubes are in a building that has a tower that has 4 cubes for its tower? How many
cubes are in a building that has 5 cubes for its tower? How many cubes are in a building that
has a tower that is 6 cubes high? How many cubes are in a building that has a tower that is 10
cubes high?
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More Challenging Version:

You have been hired by a contractor to design buildings with towers. The contractor has some
thoughts about these buildings. She knows that it will take 6 cubes to build a building with 1
cube as its tower. It takes 7 cubes to build a building with 2 cubes for its tower. It takes 8 cubes
to build a building with 3 cubes as its tower.

There are three questions the contractor would like you to explain to her. First, how many cubes
are in a building that has a tower that is 10 cubes high? Secondly, can you find a rule that will
allow the contractor to find the number of cubes in a building with any size tower? Thirdly, how
many faces will be exposed in a building that is 6 cubes high? 7 cubes high?  8 cubes high?

Can you also find a rule that will allow the contractor to determine the number of exposed faces
for different size buildings?

Context

We are always looking at patterns in class. This problem allows students to see patterns not
just in numbers, but also patterns using manipulatives. The more children can relate equations
to situations, the more comfortable most students will be in understanding the meaning of
operations.

What This Task Accomplishes

This assessment allows students to see that patterns can help to solve problems. It also shows
that making a chart to find a pattern is useful. It pushes students to try to come up with a
generalization - something that has traditionally been left to the high school algebra class.

What the Student Will Do

Most students will experiment with different bases for their buildings. Once that is determined
then they usually build the three buildings that were described and try to build the next few
buildings. At this point they begin to have a need to organize their information. Many students
will use a chart. Most students can find the number of cubes for a building with a tower 10
cubes high, not all students will be able to come to a generalization.
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Time Required for Task

45 minutes

Interdisciplinary Links

This task can be given in conjunction with a unit on architecture.

Teaching Tips

The time for this task depends on how familiar the students are with working with cubes. You
may want to take the cubes out the day before and give students time to play with them.

Suggested Materials

• Cubes (for constructing buildings)
• Paper
• Pencil

Possible Solutions

It will take 15 cubes to build a building with a 10-cube tower. The rule can be stated in words
like, "It always will take 5 more cubes than the number of cubes in the tower" or in equation
form such as: T (number of cubes in tower) + 5 = N (number of cubes all together). Students
may express their generalizations in many different ways.

More Accessible Version Solution:

It will take 9 cubes to build a building with a 4-cube tower. It will take 10 cubes to build a
building with a 5-cube tower. It will take 11 cubes to build a building with a 6-cube tower. It will
take 15 cubes to build a building with a 10-cube tower.

More Challenging Version Solution:

It will take 15 cubes to build a building with a 10-cube tower. The rule can be stated in words
like, "It always will take 5 more cubes than the number of cubes in the tower" or in equation
form such as: T (number of cubes in tower) + 5 = N (number of cubes all together). Students
may express their generalizations in many different ways.

1 cube high tower = 21 faces
2 cube high tower = 25 faces
3 cube high tower = 29 faces
4 cube high tower = 33 faces
5 cube high tower = 37 faces
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6 cube high tower = 41 faces
7 cube high tower = 45 faces
8 cube high tower = 49 faces
21 + 4(n-1)

Task Specific Assessment Notes

Novice
There does not seem to be any strategy or evidence of mathematical reasoning. The
explanation of the solution does not seem to relate to the problem.

Apprentice
The student uses a strategy that is partially successful, leading to part of the solution, but that
strategy does not help in coming up with a correct generalization. There is some use of correct
mathematical representation.

Practitioner
The solution shows that the student has a broad understanding of the major concepts
necessary for the solution. A strategy is used that leads to a solution of the problem. There is
appropriate use of accurate mathematical representation and mathematical terminology.

Expert
The solution shows a deep understanding of the problem including the ability to identify the
appropriate mathematical concepts. The student has an efficient equation for the
generalization. There is accurate and appropriate use of mathematical representations and
terminology.
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Novice
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