LESSON 1.2

Modeling with
Quantities
CAREER SPOTLIGHT: Terrazzo Worker
Occupation Description
Terrazzo workers and finishers, also known as terrazzo
masons, create decorative walkways, floors, patios, and
panels. Much of the preliminary work of pouring, leveling,
and finishing concrete for terrazzo is similar to that of
cement masons. Terrazzo workers create decorative
finishes by blending fine marble chips into the epoxy, resin,
or cement, which is often colored. Once the terrazzo is
thoroughly set, workers correct imperfections with a grinder.
Terrazzo workers also install decorative microtoppings or
polishing compounds to new or existing concrete.

Education
A high school diploma or equivalent is usually required to
enter masonry.
Many technical schools offer programs in masonry. These
programs operate both independently and in conjunction
with apprenticeship training.

Potential Employers
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The largest employers of masonry workers are as follows:
Poured concrete foundation and structure contractors

26%

Masonry contractors

21%

Construction of buildings

11%

Self-employed workers

11%

Heavy and civil engineering construction

7%

Watch a video about masonry workers:
https://cdn.careeronestop.org/OccVids/OccupationVideos/472021.00.mp4
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Career Cluster
Architecture & Construction
Career Pathway
Construction
Career Outlook
• Salary Projections:
Low-End Salary, $31,590
Median Salary, $52,180
High-End Salary, $92,200
• Jobs in 2018: 2,800
• Job Projections for 2028:
3,200 (increase of 12%)
Algebra Concepts
• Define appropriate quantities
to model situations.
• Use quantities and formulas
to solve problems.
Is this a good career for me?
Terrazzo workers:
• Mix substances or
compounds needed for
work activities.
• Measure materials or objects
for installation or assembly.
• Load materials into
construction equipment.
• Smooth surfaces with
abrasive materials or tools.
• Cut metal components
for installation.
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Lesson Objective
In this lesson, you will look at how a terrazzo worker uses area and volume formulas as
well as proportions and ratios when creating unique flooring.

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

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?

10 ft
5 ft

13 ft
11 ft

Devise a Plan
To find the number of tiles needed for the floor, find the area of the floor. To find the amount
of grout needed, find the volume of the spaces between the tiles.
Step 1: To find the area of the floor, divide the room into simpler shapes, such as rectangles.
Find the area of each rectangle, and add the areas to find the total area of the floor.
The area of a rectangle is A = ℓw.
Step 2: Find the area of each tile. Divide the area of the floor by the area of a tile to find the
number of tiles needed to cover it. Tiles are sold whole, so round up if necessary.
Step 3: To find the volume of the grout, first find the length of the grout by drawing auxiliary
lines on the floor diagram to represent where the grout goes. Grout is not needed
between tiles and walls.
The dimensions of the floor are measured in feet, but the width and depth of the grout
are measured in inches. Decide what unit to use, and convert measurements.
Step 4: Find the volume of the vertical and horizontal grout lines on the floor. Then subtract
the volume of their intersections. The volume of a rectangular prism is V = ℓwh.
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Walk Through the Solution
Step 1: Find the area of the floor.
The shape can be divided into two rectangles, one that
measures 13 feet by 11 feet and one that measures
10 feet by 5 + 11 = 16 feet.
Area of Left
Rectangle

10 ft
5 ft

13 ft

Area of Right
Rectangle

		A = ℓw

11 ft

A = ℓw

=16(10)

= 13(11)

=160 ft2

= 143 ft2

The total area of the floor is 160 + 143 = 303 square feet.
Step 2: Find the area of each tile.
A = ℓw = 1(1) = 1 ft2
The total area of the floor is 303 square feet. Divide the area of the floor by the area of
a tile.
303 ft2
1 ft2

= 303

303 tiles are needed.
Step 3: Find the length of the grout.
Draw auxiliary lines at 1-foot intervals because the tiles are 1 foot by 1 foot.
10 ft
5 ft
13 ft

11 ft

In red, 5 grout lines are 10 feet long, and 10 grout lines are 23 feet long.
In blue, 9 grout lines are 16 feet long, and 13 grout lines are 11 feet long.
5(10) + 10(23) + 9(16) + 13(11) =
50 + 230 + 144 + 143 = 567 ft
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The total length of grout needed is 567 feet. The width of the grout is
height of the grout is

1
2

1
8

inch and the

inch, so it makes sense to convert the length of the grout to

inches before finding the volume.
 12 in.
567 ft 
 = 6804 in.
 1 ft 

The length of grout needed is 6804 inches.
Step 4: Use the volume formula to find the volume of the grout.
		

V = ℓwh
 1  1
= 6804    
 8  2

= 425.25 in3
This volume calculation includes the grout in the intersections twice, once in
the horizontal lengths and again in the vertical lengths. Find the volume of the
intersections, and subtract it from 425.25 in3.
10 ft
5 ft
13 ft

11 ft

There are 9(15) = 135 intersections in the left section of the floor and
13(10) = 130 intersections in the right section of the floor for a total
of 135 + 130 = 265 intersections.
The volume of each intersection is

1
8

inch by

1
8

inch by

1
2

inch.

 1  1  1
Vintersections = 265      
 8  8  2

≈ 2.07 in3
V − Vintersections ≈ 425.25 − 2.07
= 423.18 in3
At least 423.18 in3 of grout is needed for this floor.
To cover the floor, 303 tiles and at least 423.18 cubic inches of grout are needed.
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On the Job: Apply Area and Volume
1. A home renovator wants to lay terrazzo floor tiles in the bathroom.
1

The tiles are 2-feet long, 1-foot wide, and -inch thick. The tiles
should have at least

1
8

2

horizontal
layout

inch of grout between them. The renovator

has a saw to cut the tiles in half when needed.

15 ft

a. What is the area of the bathroom floor?
b. How many tiles are needed for the floor of this bathroom?
c. Will the renovator need more grout if he lays the tiles
horizontally or vertically?

2

vertical
layout
9 ft

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?

Devise a Plan
Both ratios use cement, but only one ratio uses stone aggregate. So, use that ratio first.
Step 1: Use the first ratio to write and solve a proportion to find the amount of cement needed.

Photo credit: M.Khebra/Shutterstock.com

Step 2: Use the second ratio to write and solve a proportion to find the amount of
water needed.
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Walk Through the Solution
Step 1: Write and solve a proportion to find the amount of cement needed.
stone aggregate
cement

=

2
1

=

6 m3

c m3

Because 2 × 3 = 6, multiply both the numerator and the denominator by 3 to find c.
This works because it is the same as multiplying the ratio by a form of 1.
×3
2
1

6
3

=
×3

c=3
For 6 cubic meters of stone aggregate, 3 cubic meters of cement is needed.
Step 2: Write and solve a proportion to find the amount of water needed.
water
cement

=

1
3

=

w m3
3 m3

Because the denominators are both 3, both numerators are 1.
w=1
For 3 cubic meters of cement, 1 cubic meter of water is needed.
For 6 cubic meters of stone aggregate, 3 cubic meters of cement and 1 cubic meter of water
are needed. The total volume of the mixture is 6 + 3 + 1 = 10 cubic meters.

On the Job: Apply Proportions

a. Cementitious terrazzo uses a 2:1 ratio of marble
aggregate to cement. How much cement is needed
if the craftsperson uses all of this marble?
b. The mixture is completed with a water to cement
ratio of 1:3. How much water is needed if the
craftsperson uses all of this marble?
c. To pour a floor that is 1.5 centimeters thick, the craftsperson needs 1.2 cubic meters of
mixture. Does the craftsperson have enough of this marble in stock?
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2. A client has selected a specific marble to be used in a
cementitious terrazzo floor. The terrazzo craftsperson
has only 0.75 m3 of the marble in stock.

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.

Devise a Strategy
Step 1: List the quantities you know and the quantities you need to determine.
Step 2: Find the volume of the floor.
Step 3: Solve for the quantities you need to determine.

Walk Through the Solution
Step 1: List the quantities you know and the quantities you need to determine.
Quantities Known
The ratio of glass aggregate to base color
resin to hardener is 35:5:1.
1

the total amount of terrazzo

The floor will be -inch thick.

the amount of glass aggregate

The room is a rectangle measuring 20 feet by
15 feet with four 2-foot by 2-foot holes.

the amount of base color resin

4

Photo credit: Euterpe/Shutterstock.com

Quantities to Be Determined

the amount of hardener

Step 2: Find the volume of the floor. The formula for volume is V = Bh, where B is the area of
the floor and h is the thickness of the floor.
The area of the floor is the total area of the rectangle minus the four holes.
B = 20(15) – 4(2)(2)
= 300 – 16 = 284 ft2
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The volume of the floor is the area of the floor times the thickness of the floor.
Because the units for area are square feet, first convert the thickness of the floor
from inches to feet before multiplying.
 1   1ft 
1
h =  in. 
ft
 =
48
 4   12 in.
Then find the volume.
V = Bh
 1
= 284  
 48 
≈ 5.92 ft3
Step 3: Solve for the quantities you need to calculate.
The total amount of terrazzo needed is equal to the volume of the floor, which is
5.92 cubic feet.
The ratio of glass aggregate to base color resin to hardener is 35:5:1. So, you can
think one “recipe” of terrazzo consists of 35 + 5 + 1 = 41 parts. The amount of glass
aggregate needed is 35 of those 41 parts. That means the portion of the terrazzo that
35
is glass is
of the total volume.
41

g =

35

(5.92)
41

g ≈ 5.05 ft3 of glass aggregate
The amount of base color resin needed is 5 of the 41 parts. That means the portion of
5
the terrazzo that is base color resin is of the total volume.
41

b =

5

(5.92)
41

b ≈ 0.72 ft3 of base color resin
The amount of hardener needed is 1 of the 41 parts. That means the portion of the
1
terrazzo that is hardener is of the total volume.
41

h =

1

(5.92)
41

h ≈ 0.14 ft3 of hardener
The total amount of terrazzo needed is about 5.92 cubic feet, which is made up of 5.05 cubic
feet of glass aggregate, 0.72 cubic foot of base color resin, and 0.14 cubic foot of hardener.
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On the Job: Apply Volume and Ratios
3. A pair of homeowners hire a terrazzo worker to finish a
portion of their basement with an epoxy terrazzo floor. The
ratio of glass aggregate to base color resin to hardener for
this mixture is 35:5:1.

36 ft

24 ft

a. How much terrazzo is required for the floor to be
3
8

-inch thick?

b. How much glass aggregate is needed?
c. Is 0.5 cubic feet of hardener enough for this project?

Career Spotlight: Practice
4. A hotel is renovating its lobby with terrazzo floor tiles. The
1
tiles are 4-feet long, 4-feet wide, and -inch thick. The tiles
should have at least

1
8

20 ft
5 ft

2

inch of grout between them. A saw is

available to cut tiles when needed.

5 ft

10 ft

a. What is the area of the floor?

5 ft

5 ft

b. How many tiles are needed for the floor?
c. Will 200 in3 of grout be enough for the floor?

Photo credit: Good Giver/Shutterstock.com

5. A terrazzo worker uses a marble aggregate to cement ratio of
2:1 and a water to cement ratio of 1:3. She pours the marble
and cement into a portable concrete mixer and then adds blue
cement dye that has no effect on the ratios. The worker asks her
assistant to add 16 gallons of water to the mixture to prepare
it. One gallon of water fills about 0.13 cubic foot. To the nearest
tenth cubic foot, how much marble aggregate is in the mixture?

Devise a Plan
Step 1:

Convert 16 gallons to cubic feet.

Step 2:

?

Step 3:

?
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6. A client is having an epoxy terrazzo floor installed in the garage.
The ratio of marble dust to base color resin to hardener for this
mixture is 1.14:5:1.

28 ft

a. How much terrazzo mixture is required for the floor to be
3
8

-inch thick?

b. To the nearest tenth cubic foot, how much marble dust
is needed?

28 ft

c. Is 3.5 cubic feet of hardener enough for this project?

Career Spotlight: Check
7. A restaurant owner wants to tile the take-out lobby with 1-foot by 2-foot terrazzo tiles. He
wants to know how many tiles he will need. He has two possible patterns that he can use to
lay down the tiles and wants to know which pattern will use less grout.

25 ft

19 ft

Select all the statements that are true.
a. The area of the floor is 475 square feet.
b. The restaurant owner will need 238 tiles.
c. The blue pattern will use less grout than the red pattern.
d. The red pattern will use less grout than the blue pattern.
e. Both patterns will use the same amount of grout.
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8. A client has selected marble chips for a cementitious terrazzo floor,
and the terrazzo mason has 21 cubic feet of the marble in stock. The
terrazzo mixture will have a 2:1 ratio of marble chips to cement and a
3:1 ratio of cement to water. Does the mason have enough marble to

15 ft
5 ft
25 ft

3

lay a -inch floor in this room?
8

25 ft

Select all the statements that are true.
a. The area of the floor is 1075 square feet.
b. The volume of the floor is about 403 cubic feet.
c. The mason needs about 20 cubic feet of marble chips for this floor.
d. The mason does not have enough marble chips for this floor.
e. The mason needs less than 9 cubic feet of cement.
9. A car dealership is renovating its showroom floor with
1
4

4 ft
4 ft

-inch thick epoxy terrazzo. The ratio of glass aggregate

to base color resin to hardener for this mixture is 35:5:1.
The terrazzo contractor wants to know how much glass
aggregate, base color resin, and hardener he will need
to lay this floor.

4 ft
4 ft

40 ft

80 ft
The shaded area in the diagram shows
where the terrazzo will be applied.

Select the answer from each box that makes the sentence true.
First, he finds the area of the showroom floor, which is

The floor will be

1
4

a. 2304
b. 2736
c. 3168

-inch thick, so the volume of the floor is

a. 5.5
b. 66
c. 792

Finally, he uses proportions to calculate that he needs about

glass aggregate,

a. 0.67
b. 8.0
c. 9.4

square feet.

cubic feet of base color resin, and

a. 4.7
b. 5.5
c. 56

cubic feet.

cubic feet of

a. 0.13
b. 1.6
c. 1.9

cubic feet

of hardener.
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10. A terrazzo worker asks her apprentice to calculate the
number of floor tiles needed for this room if the tiles are
2-feet long and 1-foot wide. The team has a saw to cut the
tiles when needed, but only whole tiles can be ordered.
The terrazzo worker then asks which layout uses less grout.
How should the apprentice respond?

horizontal
layout
17 ft
vertical
layout

Select the answer from each box that makes the
sentence true.
The room needs

and

a. 81
b. 162
c. 323

19 ft

tiles,

a. the horizontal layout uses less grout
b. the vertical layout uses less grout
c. both layouts use the same amount of grout

.

11. A floorer is mixing cementitious terrazzo using a 2:1 ratio of glass
to cement and 1:3 ratio of water to cement. His bucket holds
10 gallons, but he does not want to completely fill it. Ten gallons
is equal to 1.34 cubic feet. Select the mixture that both follows his
ratios and can be mixed in his bucket without overflowing when
the mixer is turned on.
A. 0.2 ft3 of glass, 0.1 ft3 of cement, 0.3 ft3 of water
B. 0.6 ft3 of glass, 0.3 ft3 of cement, 0.1 ft3 of water
C. 0.8 ft3 of glass, 0.4 ft3 of cement, 0.13 ft3 of water
D. 1.5 ft3 of glass, 0.75 ft3 of cement, 0.25 ft3 of water

1 ft
1 ft
20 ft
1 ft
1 ft
20 ft
The shaded area in the
diagram shows where the
terrazzo will be applied.
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12. A contractor plans to pour an epoxy terrazzo floor for this room.
The ratio of glass aggregate to base color resin to hardener for this
mixture is 35:5:1. The contractor plans to use 8.5 cubic feet of glass
aggregate. In inches, how thick will the floor be?

