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1.2.2 How canImodelit?

Modeling a Geometric Relationship

Mathematics can be used to model physical relationships to help us understand them better. .
In this lesson, you will analyze a geometric relationship and look for connections among its / \
multiple representations. You will be given a geometric situation to explore and analyze by Graph
gathering and interpreting data. Then you will generalize your findings by creating a
mathematical model so that you can make predictions. \

Equation

Situation
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1-73. ANALYZING DATA FROM A GEOMETRIC RELATIONSHIP

Your team will make several paper boxes using the nstructions given below. Based on the physical models, you will then
represent the relationship between the height of each box and its volume 1n multiple ways.

Cut a sheet of centimeter grid paper to match the dimensions that your team has been assigned. Then, cut the same size
square out of each corner and fold the sides up to form a shallow box (with no lid) as shown below.

T - Dimensions

| 3 HE cam Team 3
m 22cm < 16ecm 18 cm * 10 cm

Team 2 Team 5
A y 22cm < 14em I5em < 15 em

| Team 6 Team 1
— oo 20cm < 15cm 15 cm = 10 cm

H i Team 4

20 cm < 9 cm 12 cm =< 9 cm
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Your Task: As a team you will investigate the relationship between the height of a box (the input) and its
volume (the output). Do not use a graphing calculator today. You may use a scientific calculator.

To analyze this relationship. your team will make at least six ditferent-sized boxes by varying the size of the
corners. Begin with six equally-sized pieces of grid paper cut to your assigned dimensions. Record your
information using multiple representations—including diagrams. a table, and a complete graph.

Volume (ecm”3)

Toar 7~ Dumemsions Discussion Pointy heieht (om)
Tear%fzcm “16em Tisar:% “ 10em How can we collect data for this relationship?
T eaéfZGCm © 14 em TLZI:HI 15 em How much data 1s enough?
20cm < 15cm 15 cm = 10 cm o : : i
Team 4 hat are the appropriate inputs for this relationship?
20 cm % 9 cm 12 cm = 9 em

How are the different representations related?




1.2.2 - Modeling a Geometric Relationship.gwb - 4/8 - Thu Aug 29 2019 14:12:44




1.2.2 - Modeling a Geometric Relationship.gwb - 5/8 - Thu Aug 29 2019 14:00:20

1-75. MATHEMATICAL MODELING

Now you will generalize your results by creating a mathematical model. Modeling 1s an important mathematical process. A
common way to model 1s to write an equation using algebra.

a. Draw a diagram of one of your boxes. Since the box in this diagram is being used to generalize your results. you
want 1t to represent a relationship between any possible mput and 1its output. How can you label the height of the box
to represent all possible heights?

Determine the length and width of this box in terms of the height and label your diagram.

b. Work with your team to write an equation for the volume (output) using the generalized height (input) you chose in

part (a). It may help you t ember how you calculated the volume when the height was a number and use the same
strategy.
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1-76. LOOKING FOR CONNECTIONS
Put your table, graph. and equation in the middle of your workspace. With your team. complete the parts below.

As you address each question, justify your statements thoroughly. Also, if you make an observation, discuss how that
observation relates your table. graph, and equation.

a. Is the domain of the relationship limited? That 1s, are there some input values that do not make sense? Why or why
not? How can you tell using the graph? The table? The equation? Using the boxes themselves (or diagrams of the
boxes)?

b. Is the range of the relationship limited? That is, what are all of the possible volumes (outputs)? Are there any outputs
that do not make sense? Why or why not?

c. Should you connect the points on your graph with a smooth curve? That 1s. should your graph be contimuous
or discrete? Explaim.

d. Fully describe the graph.
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1-79. LEARNING LOG

Your algebraic equation i1s a mathematical model of the geometric situation in this lesson. In your
Learning Log. explain the purpose for creating a mathematical model for a situation. That 1s, give
examples of ways in which your model would be useful. Title this entry “Mathematical Models” and

include today’s date.
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