Measures of

Zome System Space - Il: Volume

Bui | ds Geni us!

Mathematics / Biology
Intermediate Concept

Ti me Needed:
Qe or two class periods of 45-60 mnutes.

Lesson (bj ective:

Sudents wll explore vol ume and neasure-
nent of three dinensional (3-D space. They
Wil determmne that volune increases faster
than surface area if one proportionally
increases all the linear dinensions of an

obj ect.

Materials Needed:
e he or two Zone System Geator Kts for
25-30 students

Pr ocedur e:

Sart the lesson wth a brief review of the
concepts involved in neasuring 1-, and 2-
di nensional space. Wat is 1-di nensional
space? Wiat is length? Wat unit of nea-
surenent represents 1-D space in Zone
Systen? Wiat is 2-dinensional space? Wat
is area? Wat unit of neasurenent repre-
sents 2-D space in Zone Systen?

Vol ume is a natural extension of length
and area, just a dinension higher. In this les-
son students are going to explore neasure-
nents in 3-di nensional space. Dvide the stu-
dents into the teans from the |esson
“Measures of Space - |: Lengths and Areas”,
returnthe grids built inthat [esson, al ongwth
t he renai ni ng Zone Systempi eces. Their task
istoadd athird dinension to their grids and
determine an appropriate unit of neasure-
nent for 3-D space. They nust al so report
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the resulting volune of their structure. \What
kind of gridwll result if we can nove up and
down as well? Wat is the unit of neasure-
nent of such a grid (a cube)? Alow the
teans to build, and present configurations of
these cubes such as a 2x2x2 cube, a 3x3x3
cube, and a 2x3x5 box. What is the vol une of
the structure? Wat do we nean by vol une?
How nuch 3-D space in cube units do they

occupy? A 2x2x2 cube has 23, o 8 cubic

units, a 3x3x3 cube has 33, or 27 cubic units,
and a 2x3x5 cube has 30 cubic units.

Next, show how vol une increases faster
than area. Ask a third of the teans to build a
1x1 square, athird to build a 2x2 square, and
a third a 3x3 square. Wat is the area of
these grids? Have themcal culate the result -
i ng vol une when the third dinension i s added
(1x1x1, 2x2x2, and 3x3x3 cubes). Wite
down the results inatable onthe board. If we
conpare the rate of growth of the volune to
the areas we can see that the vol une grows
to the 3rd power of the linear dinension
whereas the area grows to the square of the
linear dinension. Wat are sone practical
inplications of these growth patterns?

An interesting exanpl e invol ves the possi -
ble size of aninals. Let us suppose that the
1x1x1 cube represents a 200 |b. nountain
lion, and the 1x1 square represents the total
area of her paws (1 sg. ft.) This neans that
the gravitational |oad on her paws equal s 200
Ib./sg foot. Wiat happens if we doubl e her
linear dinensions? The load then is 1600
Ib./4 sq. feet = 400 |b./sq. foot. What hap-
pens if we triple her linear dinensions? The
| oad becormes 5400 Ib./9 sq. feet = 600
Ib./sg foot. Howwould this affect her ability
to hunt? This type of volune to surface area

© 1998 by Zonetool, Inc. Al rights reserved.

Zone System

Bui | ds Geni us!

126




Measures of
Zone System Space - Il: Volume

Bui | ds Geni us!

rel ati onship deternmines what size different types of aninals can be, why an el e-
phant has such large feet and legs inrelation to its body, and why an i nsect can
breathe through its skin, whereas a larger aninal needs lungs. Wiy can a whal e
becone so much larger than a |and-based ani mal ? Wiat woul d hunan bodi es
look like if we only were 1 foot tall?

Assessnment:

Gve a short problemsinmlar to the nountain |ion exanpl e, and | et students sol ve
wth or wthout the use of Zone System Reviewtheir notes intheir journals. To
neet the standard students nust build the cubic grid and be able to calculate
its volume. To exceed the standard they nust define the conparative growth
rates of a square area and a cubi c vol une.
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