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Introduction

Introduction
Numeracy is one of the nine Essential Skills defined by Human Resources and
Skills Development Canada (HRSDC). Essential Skills are needed to successfully
complete tasks at work, at home and in the community. Formulas at Work presents
the Essential Skill of numeracy in a construction setting by connecting math
operations with trades-related workplace tasks. The aim of this resource is to provide
practice in setting up workplace problems using math operations associated with
area, volume and right-angle triangles.
Formulas at Work demonstrates a transition from workplace examples from typical
job sites to abstract formulas. This resource gives authentic examples of how area,
volume and right-angle triangles are used by apprentices and tradesworkers in
construction trades. For example, painters calculate area to determine the amount
of paint needed and plumbers use right-angle triangles to calculate the length of
a pipe. Workers faced with a task on the job translate the problem into sequential
mathematical operations and then calculate to find the information they need.
In this publication, learners simulate the same process of translation and calculation.
Some workplace problems require only minimal translation and one type of
mathematical operation, for example, calculating the area of a warehouse roof.  
Others require multiple steps of a calculation and a combination of operations. For
example, using area to determine the number of sheets of drywall or calculating the
length of pipe in a rolled offset.
Although this workbook emphasizes numeracy, other Essential Skills are also
practiced. Learners use Reading Text skills to follow directions, to locate multiple
pieces of information and to identify relevant and irrelevant information. They use
Document Use skills to read drawings to get one or more pieces of information.
Thinking skills are used to solve problems and make decisions.
This publication brings Essential Skills to life in the context of building trades
occupations. We hope that those learners who use this publication will practice these
numeracy skills and succeed on the job, regardless of their career choice.
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For the Instructor
Some of the learners in your instructional setting may be interested in entering an
apprenticeship in the construction trades or you may be looking for some workplace
applications for calculating area, volume and right-angle triangles. This workbook
gives practice using these skills in construction trade applications.
Here are some possible learning objectives:
•

Increase understanding of the numeracy skills used in the construction
trades.
• Review and practice calculating area, volume and right-angle triangles as
used in the trades.
• Familiarize learners with construction terminology.
• Practice translating workplace problems into mathematical operations.
• Demonstrate how numeracy is connected to workplace tasks.
Here are some examples of how you can use this book:
• Use all or some of the sections to complement an existing math program by
providing extra practice and real life applications.
• Introduce students who are interested in entering a trade to numeracy used
in the trades.
• Build on student work-related experience to motivate learning.
• Use as part of curriculum unit or with other resources.
A companion book, From the Ground Up: Tradesworkers
on the Job provides opportunities to practice numeracy
and other Essential Skills in a construction context.
Adults with an interest in construction will learn
about trades careers and the language of Canadian
construction sites in this resource.
The book is divided into three sections. The first section
is about the construction of a tilt-up warehouse, and
introduces the reader to the terminology used on a job
site. The second section is an introduction to careers in
the trades and features interviews with tradesworkers
and information about their occupations. Essential
Skills such as Reading Text, Document Use and Numeracy are the focus of the third
section. A background in the trades is not required to complete trades-related tasks
such as interpreting floor plans, reading specifications for wiring and calculating
lengths of lumber.
ii
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For the Learner

Perhaps you are thinking about entering an apprenticeship in one of the construction
trades and you want to learn more about the numeracy skills required. Or maybe
you are taking a math course and want some extra practice using real workplace
applications. If you want to learn about how area, volume and the right-angle
triangles are used in the construction trades and to practice some real workplace
applications, this workbook is for you.
Practice workplace applications using Area.
For example:
• Calculate the amount of roofing
material needed for a warehouse.
• Calculate the amount of paint
needed for a project.
• Calculate the number of sheets of
drywall needed for a room.

r

Practice workplace applications using
Volume. For example:

• Calculate the volume of concrete
required to pour a wall panel.
• Calculate the volume of asphalt
needed to pave a driveway and
parking lots.
• Convert volume to weight and
Imperial gallons.

L
W
H

Practice workplace applications using
Right-Angle Triangles. For example:
c

a

• Determine if a corner is square (90°).
• Calculate the length of pipe needed
in a piping offset.
• Calculate the length of a rafter.

b
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How to use the posters and this workbook
Posters
Four posters accompany the
workbook. Three of the posters,
Area, Volume and Right-Angle
Triangles, give the problem
solving steps to setting up a
numeracy problem and use
workplace examples to illustrate
them. The fourth poster, Formulas
for Perimeter, Area and Volume,
is a table with the formulas for
perimeter, area and volume for a
variety of shapes.
Learners can choose the
appropriate formula, and then refer to the specific poster to learn how to set up and
solve specific problem types. Instructors can use the posters for examples of how to
set up and solve numeracy problems. Instructors in all educational settings are best
able to decide how to use these resources and to make the adaptations in instruction
needed to meet the needs of learners.
Steps:

Example 1:

Example 2:

Example 3:

1. Read the problem.

1. Calculate the area of the
warehouse roof.

1. Calculate the area of the
playground.

1. Calculate the area of the parking lot
and driveway.

2.

2.

2. Draw and label a
diagram.

2.

Diameter

50'

65'

150'

r=

Warehouse

2

150'

Length = 150'

3. Write the formula or
formulas needed.

4. Calculate the answer.

3.

A=L×W

3.

4. A = 150' × 50'
= 7,500 ft2

1

Dimension of playground
radius = 8 ft

Width = 50'

35'

250'

A = πr2

3.

4. A = π × (8 ft)2
= 201.06 ft2
(rounded off to two decimal places)

A=L×W

4. Area 1 = 185' × 35' = 6,475 ft2
Area 2 = 65' × 150' = 9,750 ft2
Total Area =
6,475 ft2 + 9,750 ft2 = 16,225 ft2

Workbook
This workbook is divided into three sections. Each section focuses on a specific math
concept. Learners can complete the entire workbook, work on one of the sections, or
try specific questions in each section.
Examples of questions for area, volume and right-angle triangles:
Section 1

Section 2

Section 3

Question 1.

Question 8a.

Question 3: Bracing Wall Panels

The eight inch storm service pipe rests on a four inch layer of bedding material.
Calculate the volume of bedding material required.
Width of trench = diameter of pipe + 24".

Calculate the area of the roof of the warehouse.

bedding material

6'

Dimensions of the roof.
The roof of the warehouse is made up of  layers.

Length = 200'

Width = 6'

embed

18"

4"
diameter of pipe plus 24"

wall
panel

floor slab
embed

8"
The bedding material supports the
pipe so it does not shift or crack.

brace

brace

pipe 220' long

backfill

200'

How many feet from the edge of the floor slab should the embed be placed?

Braces support the wall panels until the roof is
installed. The braces are attached to embeds that
are placed in the wall panel and the floor slab.

Diagonal distance (braces) = 25'
Vertical distance = 20'

Dimensions of trench.

Question 2.

Question 8b.

Calculate the number of sheets of Q Decking required for the roof.

Question 4: Bridging in Joists

Calculate the total amount of backfill
required in cubic feet.
Allow 25% more backfill for compaction.

Calculate the length of the bridging pieces.
bridging

3'

12'
bridging

Dimensions of one sheet of Q decking.
One of the layers that make up the roof
is sheet metal called Q decking.

Length = 12'

Width = 3'

Diagonal pieces called bridging are nailed
between the joists to add strength.

joists
Horizontal distance = 14 ,N "

Vertical distance = 9"

After the pipe has been laid, the trench is
filled with backfill and compacted so the
ground is level.
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Section 1: Area

This section gives practice calculating area with questions that mimic workplace tasks.
In construction applications, workers typically calculate area to determine the amount
of materials needed to complete a task.
How this section is organized:
• There are 16 questions. Each question is based on a workplace application.
• Questions 1 – 10 use examples from a warehouse construction site. For
example, learners calculate the area of the roof and then use this information
to calculate the amount of roofing materials needed. Other questions require
the learner to use drawings to calculate area.
• Questions 11 – 16 use applications from other job sites. For example, learners
calculate the area of a circular playground to determine the cost of the rubber
surface tiles.
Section 2: Volume
This section gives practice calculating volume with questions that mimic workplace
tasks. In construction applications, workers typically calculate volume to determine
the amount of materials needed to complete a task.
How this section is organized:
• There are 15 questions. Each question gives a workplace application.
• Questions 1 – 11 use examples from a warehouse. For example, learners
calculate the volume of concrete in a wall panel and then use this information
to calculate the weight of the wall panel.
• Questions 12 – 15 use applications from other job sites. For example, learners
calculate the weight of a section of a concrete water main that will be lifted
into place by a mobile crane.
Section 3: Right-Angle Triangles
This section gives practice using right-angle triangles with questions that mimic
workplace tasks. In construction applications, workers typically use right-angle
triangle calculations to check or determine measurements to complete a task.
How this section is organized:
• There are 14 questions. Each question gives a workplace application.
• Questions 1 – 6 use examples from a warehouse. For example, learners use
right-angle triangles to determine if the corners on concrete formwork are
square.
• Questions 7 – 14 use applications from other job sites. For example, learners
use right-angle triangles to calculate the centre-to-centre length for a piece of
pipe.
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Quick Reference

Use this Quick Reference to find practice questions related to specific math
operations or concepts.
Mathematical Foundation
Numeracy

• Calculate lengths
• Calculate areas and volumes of
simple, familiar shapes

Section

Question

Section 3:
Questions: 1 – 14
Right-Angle Triangles

Section 1: Area

Section 2: Volume

• Calculate areas and volumes of
Section 1: Area
shapes that are simple composites Section 2: Volume
of simple, familiar shapes

Questions: 1 – 16

Questions: 1 – 15

Questions: 5, 7, 8, 10, 16

• Convert between measurement
systems or between units in one
system, e.g. ft2 to yd2, yd3 to m3

Section 1: Area

Questions: 2, 5a, 10a, 10b,
11a, 11b
Questions: 4, 8, 16

• Calculate quantities of materials

Section 1: Area

Questions: 2 – 16

• Estimate quantities of materials

Section 2: Volume

vi

Section 2: Volume

Section 2: Volume

Questions: 3b, 15

Questions: 1 – 5, 8 – 10, 11,
15
Questions: 13 – 14
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