LESSON 1.2

Modeling with
Quantities
Common Core State Standards
N.Q.2 Define appropriate quantities for the purpose of descriptive modeling.
Mathematical Practices 1, 2, 4

CAREER SPOTLIGHT: Terrazzo Worker
Terrazzo workers are a type of mason, specializing in decorative walkways, floors, patios, and
panels. While this work is physically demanding, it has a mental component that includes the
use of arithmetic, algebra, and geometry. Terrazzo workers read blueprints or drawings to
calculate the amount of materials needed, and they lay out patterns, forms, or foundations
according those plans. They then measure and mix designated amounts of ingredients
for terrazzo or grout according to standard formulas and specifications, using graduated
containers and scales.
• Discuss terrazzo masonry with students by reading the Career Spotlight together.
• Find local technical schools with a masonry program or a group that sponsors terrazzo
apprenticeship programs to share with students.
• Research local companies that employ terrazzo workers, and ask what they do for
the companies.

Video: Terrazzo Workers

Photo credit: KarepaStock/Shutterstock.com

Have students watch the video, which describes the types of projects a terrazzo worker might
work on.
Lesson Objective
In this lesson, you will look at how a terrazzo worker uses area and volume formulas as
well as proportions when creating unique flooring.
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Teaching Support
1

Step Into the Career: Area and Volume

A client wants a terrazzo floor to be laid with tiles that are
1

1-foot long, 1-foot wide, and -inch thick. The tiles should
have at least

1
8

2

10 ft
5 ft

13 ft

inch of grout between them. How many

tiles are needed to cover the floor of this room? What is
the least amount of grout needed for this floor?

11 ft

Guiding Questions
• In Step 1, what are other ways that the shape can be divided into rectangles?
• In Step 3, why can you not multiply the perimeter of each tile by the number of tiles to find the
length of grout needed?
• In Step 4, how can you calculate the number of intersections without counting all of them?
• In Step 4, how could you use dimensional analysis to find the volume of the grout in cubic
feet instead of cubic inches?
EXTENSION The grout for a project can be mixed as needed from dry grout, and leftover
dry grout can be used for future projects. On the other hand, the tile differs from project
to project, so leftover tiles are not likely to be useful in a future project. Therefore, having
too much grout is less of a waste than having too many tiles. How can you estimate the
amount of grout needed for a project so that you know you will have enough, but you are
not bringing too much excess to the project site? Show that your estimate works for this
floor and for another floor of your own design. (Possible answer: Use the floor plan of the project to
determine where the tiles and grout will go. Then estimate the amount of grout needed by using the measurements
shown in the floor plan. For an estimate, you do not need to subtract the amount of grout that is counted twice since
the amount of extra grout is not too much.)

On the Job: Apply Area and Volume
Photo credit: M.Khebra/Shutterstock.com

Answers
1a. 135 ft2
1b. 68 tiles
1c. horizontally
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Use these questions to check students’ understanding.
• In 1a, what formula did you used to find the area?
• In 1b, what is the area of each tile?
• In 1c, is it necessary to find the volume of the grout needed for each layout, or can you
answer the question after finding the length of grout needed for each layout?
• In 1c, is it necessary to calculate the volume of the intersections?
2

Step Into the Career: Proportions

Terrazzo floors can be poured in place. A builder is
pouring cementitious terrazzo using a 2:1 ratio of stone
aggregate to cement. The composite is completed with
a water to cement ratio of 1:3. How much cement is
needed for 6 cubic meters of stone aggregate? How
much water is needed? What is the total volume of the
resulting mixture?

Guiding Questions
• In Step 1, how do you know you should multiply the numerator and denominator by 3?
• In Step 1, the solution shows multiplying both the numerator and the denominator by the
same number to solve for c. What is another relationship you can use to solve the proportion?
ENGLISH LANGUAGE LEARNER Cementitious terrazzo is formed by mixing stone with
cement and pouring the mixture or by pressing stone fragments into recently poured
cement. In either case, the cement must dry before workers grind the surface flat and
polish it.

Photo credit: M.Khebra/Shutterstock.com

On the Job: Apply Proportions
Answers
2a. 0.375 m3
2b. 0.125 m3
2c. yes
Use these questions to check students’ understanding.
• In 2a, what proportion did you use to find the amount of cement needed?
• In 2b, what proportion did you use to find the amount of water needed?
• In 2c, which numbers did you need to compare in order to answer the question?
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3

Step Into the Career: Volume and Ratios

A contractor plans to pour an epoxy terrazzo floor for this room. The epoxy mixture for
the floor consists of a glass aggregate, base color resin, and hardener. The ratio of glass
aggregate to base color resin to hardener for this mixture is 35:5:1. How much terrazzo is
1
required for the floor to be -inch thick? How much glass aggregate, base color resin, and
4
hardener are needed?
20 ft
2 ft

2 ft

2 ft

2 ft
15 ft

2 ft

2 ft
2 ft

2 ft

The shaded area in the diagram shows
where the terrazzo will be applied.
Epoxy terrazzo is a thinner, lighter, stronger, and less labor-intensive alternative to cementitious terrazzo. Because
it uses an epoxy resin binder instead of a cement binder, it can be almost any color and is not limited to stone
aggregate. Mirror, glass, metal, porcelain, and even plastic can be used as the aggregate in epoxy terrazzo.

Guiding Questions
• In Step 2, what formula(s) do you use for the area of the rectangle and areas of the holes?
• In Step 3, how can you translate the statement the portion of the terrazzo that is glass is 35
41
of the total volume to an equation?

On the Job: Apply Volume and Ratios
Answers
3a. 27 ft3
3b. 23.05 ft3
3c. no
Photo credit: Euterpe/Shutterstock.com

Use these questions to check students’ understanding.
• What formula did you use to find the volume of the floor?
• What equation did you use to find the amount of glass aggregate needed?
• What equation did you use to find the amount of hardener needed?
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Career Spotlight: Practice
Solution Steps for Exercises 4–6
These steps will help guide students in solving these practice exercises.
Exercise 4
Answers
4a. 500 ft2
4b. 32 tiles
4c. yes
Solution Steps
• Draw auxiliary lines extending the top, bottom, and sides of the shape to make a complete
rectangle.
• Use the area formula for a rectangle to find the area of the complete rectangle with ℓ = 30 ft
and w = 20 ft. (600 ft2)
• Use the area formula for a rectangle or a square to find the area of each missing corner with
ℓ = w = s = 5 ft, and find the sum. (100 ft2)
• Subtract the area of the corners from the area of the complete rectangle. (500 ft2)
• Find the area of a tile. (16 ft2)
• Divide the area of the floor by the area of a tile, and then round up. (32 tiles)
• Draw auxiliary lines at 4-foot intervals because the tiles are 4 feet by 4 feet.
• Find the total length of the grout lines. (220 ft or 240 ft, depending on how the grout lines
were drawn)
• Convert the length of the grout lines to inches (2640 in. or 2880 in.)
• Use the volume formula for a rectangular prism to find the volume of the grout needed.
Ignore the intersections unless they affect the comparison. (165 in3 or 180 in3)
• Compare the volume of the grout to 200 in3. (The volume of the grout is less than 200 in3.)
Exercise 5
Answer
5. 12.5 cubic feet
Photo credit: Euterpe/Shutterstock.com

Devise a Plan
Possible plan:
Step 1: Convert 16 gallons to cubic feet.
Step 2: Use the second ratio to find the amount of cement in the mixture.
Step 3: Use the first ratio to find the amount of marble aggregate in the mixture.
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Solution Steps
• Use dimensional analysis and the rate 1 gallon = 0.13 cubic foot to convert 16 gallons to
cubic feet. (2.08 ft3)
• Use the water to cement ratio to find the amount of cement in the mixture. (6.24 ft3)
• Use the marble aggregate to cement ratio to find the amount of marble aggregate in the
mixture. (12.48 ft3)
Exercise 6
Answers
6a. 24.5 ft3
6b. 3.91 ft3
6c. yes
Solution Steps
• Use dimensional analysis and the formula for the volume of a rectangular prism to find the
volume of the floor. (24.5 ft3)
• Find the total volume of one “recipe” of terrazzo. (7.14 ft3)
• The portion of the terrazzo that is marble dust is
• The portion of the terrazzo that is hardener is

1

1.14
7.14

7.14

of the total volume. (about 3.912 ft3)

of the total volume. (about 3.431 ft3)

• Compare the volume of the hardener needed to 3.5 ft3. (The volume of the hardener needed
is less than 3.5 ft3.)

Career Spotlight: Check
Tips for Completing Exercises 7–12
These tips will help students in solving these exercises and similar assessment items.
Exercise 7
Answer
7. a, b, e
Tip Reassure students that they do not need to draw all the tiles on the floor. They should
be able to use just two rows of tiles from each pattern to determine which of the last three
statements is true.
Exercise 8
Answer
8. a, c
3

Tip Remind students to convert inch to feet before multiplying to find the volume of the
8
floor. Encourage them to combine the two ratios to find the total volume of one “recipe” of
terrazzo before finding the portion of the terrazzo that is marble chips.
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Exercise 9
Answer
9. c. 3168, b. 66, c. 56, b. 8.0, b. 1.6
Tip Encourage students to check their answers for reasonableness by reading the entire
problem after they have chosen their answers. For example, the answer from the second box
should equal (with rounding) the sum of the numbers selected from the third, fourth, and
fifth boxes.
Exercise 10
Answer
10. b. 162, a. the horizontal layout uses less grout
Tip Encourage students to draw the layouts on graph paper to accurately draw the grout lines.
Exercise 11
Answer
11. B
Tip Remind students that the correct answer meets two criteria. First, the ratios should be
correct. Second, the total volume should be less than the capacity of the bucket.
Exercise 12
Answer
12. 0.3 in.
Tip Encourage students to persevere through this problem. First, they need to find the total
number of parts in one “recipe” of terrazzo and the number of those parts that are glass.
These two numbers can be used to write a fraction that completes the statement the portion
x
of the terrazzo that is glass is y of the total volume, and that statement can be translated

into an equation. This is slightly different than the problems they have already encountered
because they need to solve the equation for the total volume rather than for the amount of
glass. Once they find the total volume, they need to find the area of the floor and divide the
volume by the area to find the thickness of the floor.
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Notes
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