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Accessibility Statement

BCcampus Open Education believes that education must be available to everyone. This means
supporting the creation of free, open, and accessible educational resources. We are actively committed
to increasing the accessibility and usability of the textbooks we produce.

Accessibility of This Textbook

The web version of this resource has been designed to meet Web Content Accessibility Guidelines 2.0,
level AA. In addition, it follows all guidelines in Appendix A: Checklist for Accessibility of the
Accessibility Toolkit — 2nd Edition. It includes:

« Easy navigation. This text has a linked table of contents and uses headings in each chapter to
make navigation easy.

* Accessible math equations. Many of the equations in this text have been written in Latex
and rendered with Mathjax, which makes them accessible to people using screen readers that
are set up to read MathML. The rest of the equations are rendered as images with appropriate
alternative text.

» Accessible videos. All videos in this text have captions.

» Accessible images. All images in this text that convey information have alternative text.
Images that are decorative have empty alternative text.

» Accessible links. All links use descriptive link text.

Known Accessibility Issues and Areas for Improvement

The audio in the videos does not always provide a description of what is visually happening in the
videos.

Let Us Know if You are Having Problems Accessing This Book

We are always looking for ways to make our textbooks more accessible. If you have problems
accessing this textbook, please contact us to let us know so we can fix the issue.

Please include the following information:

» The name of the textbook
* The location of the problem by providing a web address or page description.

* A description of the problem
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» The computer, software, browser, and any assistive technology you are using that can help us
diagnose and solve your issue (e.g., Windows 10, Google Chrome (Version 65.0.3325.181),
NVDA screen reader)

You can contact us one of the following ways:

* Web form: BCcampus IT Support
* Web form: Report an Open Textbook Error

This statement was last updated on April 8, 2020.
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For Students: How to Access and Use this Textbook

This textbook is available in the following formats:

* Online webbook. You can read this textbook online on a computer or mobile device in one

of the following browsers: Chrome, Firefox, Edge, and Safari.

* PDF. You can download this book as a PDF to read on a computer (Digital PDF) or print it

out (Print PDF).

* Mobile. If you want to read this textbook on your phone or tablet, you can use the EPUB

(eReader) or MOBI (Kindle) files.

« HTML. An HTML file can be opened in a browser. It has very little style so it doesn’t look

very nice, but some people might find it useful.

You can access the online webbook and download any of the formats for free here: Math for Trades:

Volume 1. To download the book in a different format, look for the “Download this book” drop-down

menu and select the file type you want.

How can I use the different formats?

Internet Screen
Format . Device Required apps Accessibility Features reader
required? .
compatible
Online Computer, | An Internet browser | WCAG 2.0 AA compliant, option to
webbook Yes tablet, (Chrome, Firefox, enlarge text, and compatible with Yes
phone Edge, or Safari) browser text-to-speech tools
Adol?e Reader (for Ability to highlight and annotate the
Computer, | reading on a .
PDF No . text. If reading on the computer, you | Unsure
print copy | computer) or a .
. can zoom in.
printer
EPUB Computer, | Kindle app (MOBI) .
and No tablet, or eReader app gp E}Olgitzoe e:rlle(llr%(e;ltszrt’ change font Unsure
MOBI phone (EPUB) yie ’ ’
Computer, | An Internet browser | WCAG 2.0 AA compliant and
HTML No tablet, (Chrome, Firefox, compatible with browser Yes
phone Edge, or Safari) text-to-speech tools.

Tips for Using This Textbook

* Search the textbook.

o If using the online webbook, you can use the search bar in the top right corner to
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search the entire book for a key word or phrase. To search a specific chapter, open
that chapter and use your browser’s search feature by hitting [Cntr] + [f] on your
keyboard if using a Windows computer or [Command] + [f] if using a Mac
computer.

o The [Cntr] + [f] and [Command] + [f] keys will also allow you to search a PDF,
HTML, EPUB, and MOBI files if you are reading them on a computer.

o If using an eBook app to read this textbook, the app should have a built-in search
tool.

+ Navigate the textbook.

o This textbook has a table of contents to help you navigate through the book easier.
If using the online webbook, you can find the full table of contents on the book’s
homepage or by selecting “Contents” from the top menu when you are in a chapter.

+ Annotate the textbook.

o If you like to highlight or write on your textbooks, you can do that by getting a
print copy, using the Digital PDF in Adobe Reader, or using the highlighting tools
in eReader apps.

Webbook vs. All Other Formats

The webbook includes a number of interactive and multimedia components. These include video walk-
throughs of practice questions and interactive quizzes at the end of each chapter. If you are not using
the webbook to access this textbook, the videos and interactive quizzes will not be included. Instead,
your copy of the text will provided a link to where you can access those interactive elements.

However, the interactive activities and video answers are also provided in alternate formats for people
not using the webbook. In the case of the videos answers, the answers can also be found in Appendix
B: Answers to Practice Questions. As for the chapter quizzes, those questions have been made

available in a static format in Appendix C: Offline Copies of Chapter Quizzes.

Even if you decide to use a PDF or a print copy to access the textbook, you can access the webbook
and download any other formats at any time.



About BCcampus Open Education

Math for the Trades: Volume 1 was funded by an OER Grant provided by BCcampus Open Education.

BCcampus Open Education began in 2012 as the B.C. Open Textbook Project with the goal of making
post-secondary education in British Columbia more accessible by reducing students’ costs through the
use of open textbooks and other OER. BCcampus supports the post-secondary institutions of British
Columbia as they adapt and evolve their teaching and learning practices to enable powerful learning
opportunities for the students of B.C. BCcampus Open Education is funded by the British Columbia

Ministry of Advanced Education, Skills & Training, and the Hewlett Foundation.

Open educational resources (OER) are teaching, learning, and research resources that, through
permissions granted by the copyright holder, allow others to use, distribute, keep, or make changes to
them. Our open textbooks are openly licensed using a Creative Commons licence, and are offered in
various e-book formats free of charge, or as printed books that are available at cost.

For more information about open education in British Columbia, please visit the BCcampus Open
Education website. If you are an instructor who is using this book for a course, please fill out our
Adoption of an Open Textbook form.

The attached style guide was used in the editing of this book: Style Sheet for Math for Trades [Word
file]
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Math for Trades Introduction: Video transcript

Welcome, everyone, to Math for Trades!

Isn’t math kind of like learning a new language? It has its own set of words, sentences, its own
structure, and its own rules.

Well, in this Math for Trades: Volume 1, we’re going to start building all those. We’re gonna build the
words. We’re going to take the words and build sentences. We’re going to find the rules, we’re going
to create structure, and we’re going to do that in steps.

So, Chapter 1 you can kind of look at as the first step. It’s “Whole Numbers.” And then what we do is
once we’ve gone through that, we take a step up to Chapter 2, to “Fractions.” Chapter 3, another step,
“Decimals.” And then finally, Chapter 4, which is “Percent.”

Now, when you’re going through this book, there’s a few things you want to think about. One is, take
your time but be efficient. Remember this is about you. What do you want out of this? If you find that
you know whole numbers, and you don’t need to go through it? Perfect. Don’t go through it. But you

might need a little extra help with fractions. Check out the fractions part, then. This is about you, and

this is for you, so do whatever it is that works for you.

Follow the steps. Examples are laid out in steps. If you follow those, that’s the key. That’ll help you to
get from step one to step four or step five and understand the process in between.

Think about the concepts and relationships. Everything in math is interrelated, so the more you
understand concepts and the more you understand relationships, the easier it gets as you go along.
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Watch the videos after you’ve tried the questions. This is the cool part of this book. You’ll see these
everywhere in the book [shows a Math For Trades video icon] and what they are is video answers. So
when we have practice questions for you, get your pen or pencil out, get your paper out, and give it a
try. Think about what you’re doing or think about the process you’re going through in your mind as
you try it. And then check out the answers. See how you did.

Also, study in an environment with no distractions. No phone, no TV, nothing like that. That would
really help because you’ll be all in and that goes along with the next one.

Get all in for 20 to 30 minutes, 110%, and then take a break. This will probably help you retain more
information and be more efficient with your study time. Okay? So 20 to 30 minutes.

And then there is one more thing, and this is the most important thing because if you don’t do this, it
gets tougher and tougher. Have fun with this. Enjoy the process.
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Outcomes

Identify counting numbers and whole numbers.

Locate digits in the place value system.
Add whole numbers.

Subtract whole numbers.

Multiply whole numbers.

Divide whole numbers.







1.

The Place Value System

Have you ever heard the term “whole number”? It might seem like a weird concept: aren’t all numbers
whole? I ate six apples this week, or I charged my electric vehicle for three hours yesterday. Those are
whole numbers, right?

Well, not all numbers are whole. You could have eaten 3%
apples during a particularly slow apple-eating week, and maybe
you didn’t drive your electric vehicle all that much yesterday, so
you only had to charge it for 2.3 hours. Those are not whole
numbers.

The purpose of this chapter is to define what a whole number is and then learn to work with those
whole numbers, be it by adding, subtracting, multiplying, or dividing.

All the chapters in this textbook, including this one, will have examples and exercises geared towards
the trades. It contains content relevant to all trades, no matter what trade you are in.

Counting Numbers and Whole Numbers

A number of years ago, a student named Harpreet went through a plumbing
apprenticeship program. After completing his schooling and receiving his Red Seal
plumbing ticket, he has decided to open up his own plumbing company.

Like most new entrepreneurs, he experienced a steep learning curve, especially when
it came to ordering material for jobs and organizing and scheduling when he had a
number of jobs on the go.

Although he might not be thinking about counting numbers or whole numbers, he has ended up
working with these when ordering materials and during the day-to-day operations of the company.

If we want to start with the very basics, we must start with counting numbers, which are sometimes

5



6 Whole Numbers

referred to as natural numbers. These are the most basic units in algebra and the ones we use to count
objects. For instance, Harpreet had to order one toilet, two sets of taps, three fittings, four braided
hoses, and five chocolate bars (it seems like Harpreet has a bit of a sweet tooth).

One more thing: in counting numbers, there are no decimal or fraction parts. Also, there are no
negatives and no zero.

Okay, so we have no zero. But what if we just decided to add a zero to the set of counting numbers?
Would that be so bad? No, it wouldn’t, but then we couldn’t call them counting numbers anymore. The
set of counting numbers plus zero becomes what is known as the set of whele numbers.

Counting numbers: 1,2, 3,4, 5, ...

Whole numbers: 0, 1, 2, 3,4, 5, ...

The discovery of the number zero was a big step in the history of mathematics. Don’t ask me why, but
apparently it was. As for Harpreet, let’s hope that he bids jobs properly and that his profit doesn’t
amount to zero.

The Place Value System

Worried that he might estimate jobs improperly, Harpreet decides he needs some help with estimating
and bidding jobs, as well as some help with the books. He calls up his friend Jamieson and asks if he
wants to help. Jamieson, who has been in the plumbing industry for a number of years, has had a
recurring back injury and figures this might be a good opportunity to rest his back for a while and help
his friend out at the same time.

The first job Jamieson bids on is for $931. Take a look at the three numbers in 931 and notice where
each one is located. This is very important, because if Jamieson reversed the numbers, he would have
bid $139 and most likely lost money on the job.

Writing the correct number relies on what our number system calls the place value system. The 9, the
3, and the 1 are all located in different spots in the larger number, and each of them is called a digit.
Putting the digits in the wrong locations could result in disaster when dealing with money and in many
other situations.

Here’s a visual example: say I were to take a wallet, open it up, and take out the money. Suppose that
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wallet had two $100 bills, three $20 bills and one $5 bill. What would the total amount of money be in
the wallet?

I would have:

$200
$60
$5

2 x $100
3 x $20
1 x$5

Adding those up, I would have:

$200 + $60 + $5 = $265

Notice that each of the original values has a specific place in the total. Positioning the digits in the
reverse order would make it appear as if we had a lot more money than we actually have:

$562

This is the importance of the place value system.

Another aspect of this system is known as the base-10 concept. Each position in a number is a specific
place. If we use the number 265 as an example, we would see that:

5 = ones place
6 = tens place
2 = hundreds place

Each of the digits in the place value system can have a value anywhere between zero and nine. When
the value of a digit increases past nine, we start again at zero but add one to the value of the digit in the
next highest place value.

The simplest way to think about this is to go from 9 to 10:

9 —10

In this case, the ones place goes back to zero and the tens place increases by one.



8 Whole Numbers

1 The ones place has gone from nine to zero.

—
9 1 0 There was no value in the tens place when we started,
I but now, the tens place has increased by one.

Now, you might be thinking that this really is far too basic to be reading, but these are the building
blocks of the language of algebra. Although the example used here is quite simple, when you get to
larger and more complex numbers, the mathematical grammar that you are learning here is the basis for
understanding more complicated mathematical grammar in the chapters to follow.

Now let’s look at a bigger number. One way to understand the place value system is to take a number
such as:

5,217, 364, 958

If we were to sound out this number, we would say:

Five billion, two hundred and seventeen million, three hundred and sixty-four thousand, nine
hundred and fifty-eight.

It’s read that way because each digit corresponds to a certain value in the place value system. Take a
look at the following place value chart, in which we start with the ones and work our way up:

Ones 8
Tens 5
Hundreds 9
Thousands 4
Ten thousands 6
Hundred thousands 3
Millions 7
Ten millions 1
Hundred millions 2
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Billions 5

Ten billions —

Hundred billions —

This pattern would continue on into the trillions, quadrillions, quintillions, and so on.

Another common way to express numbers in the place value system is demonstrated in the table below.

Place Value
Trillions Billions Millions Thousands Ones

0

3
0 n (1] g
< c c 0 "
.2 o .0 S ©
= 7] = " = [11] -g %
= g m c = 5 = (1 B 0
o 2 " o K=l ° 2 o] 3 c o
Q = c o = 0 Q = o o [ [
et — — c S [ = — = 0 P
] = o e m ) o = <] T - S o 0 u
c c = c c = c P = c c o c c o
= < = S S = S S = S o £ 3 7] s
I (= [ T [ m I (= = I = = I [ (o]

5 2 1 7 3 6 4 9 5 8

Place value table with values added.

Going from left to right, we get:

* The digit 5 is in the billions place. Its value is 5,000,000,000.

* The digit 2 is in the hundred millions place. Its value is 200,000,000.
* The digit 1 is in the ten millions place. Its value is 10,000,000.

* The digit 7 is in the millions place. Its value is 7,000,000.

» The digit 3 is in the hundred thousands place. Its value is 300,000.

» The digit 6 is in the ten thousands place. Its value is 60,000.

» The digit 4 is in the thousands place. Its value is 4,000.

» The digit 9 is in the hundreds place. Its value is 900.
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+ The digit 5 is in the tens place. Its value is 50.

+ The digit 8 is in the ones place. Its value is 8.

Try an example.

Example

As you go through this question, think of the actual value of each of the digits. For example, the 4 in the
leftmost place of the number below represents 40,000,000. Doing this will help you to visualize the value
each number actually stands for.

Find the place value of each of the following digits:

45,837, 249

Use the following layout as a guideline to help you answer the question.

Inserting the numbers into the table below is also a good place to start:
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Place Value
Trillions Billions Millions Thousands Ones
2]
©
@ » 0 5
] c c n n
0 o .8 =i T
E w E n E /7] .8 %
(= g o c = S [= o | B ®
- = * e 2 T 2 - 3 c °
e = c o = 2 o = 2 g & P e
- = k=) 5 m o 5= = o = ~ 3 ° @ 4
Els|2(E s |85 |5 |25 s|e|5|8])8&
= = = £ ]
|||z |” || [ [E|x |”R|F|T|F |O
4 5 8 3 7 2 4 9
Solution:

Using the table above, you get:

4 = ten millions

5 = millions

8 = hundred thousands
3 = ten thousands

7 = thousands

2 = hundreds
4 = tens
9 = ones

Practice Questions

Try a couple more examples and check out the video answers.

Find the place value of each digit of the following numbers.
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Question 1
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2.
Adding Whole Numbers

Harpreet and Jamieson are currently working a job that requires seven toilets to be
installed in one area of the building and six toilets in another. In total, they need to
install 13 toilets.

Now, that might not be too hard to do in our heads, but what if we need to add larger
numbers? For instance, a job that they are bidding on has 53 toilets and 34 kitchen
sinks. That might be harder to add in your head.

An easy way to add is to use a calculator, and if we did, we would get an answer of
87. But learning to add these two whole numbers using math principles can help us
not only add the numbers, but also visualize how these numbers go together.

Let’s go back to the place value system to help us out:
First, look at 53, which has 5 tens and 3 ones.
Then, look at 34, which has 3 tens and 4 ones.
Add the tens up: 5 tens + 3 tens = 8 tens.

Add the ones up: 3 ones + 4 ones = 7 ones.

When we put the original numbers in the place value system and add, we get a total of 87. Separating
this number into each of its digits and positioning them in the place value system can help us visualize
the value of each of the digits.

Follow the steps outlined below to see how this process looks mathematically.

We’ll use the same numbers from the previous example:

13



14 Whole Numbers

Step 1: Put the question into a formula that is easy to work with.

o3
+ 34

Step 2: Add up the ones. In this case, we have 3 and 4. Together, they add up to 7.

53
+34
7

Step 3: Add up the tens. In this case, we have 5 and 3. Together, they add up to 8.

23
+ 34

87

That example worked out well, as neither the ones nor the tens added up to more than 9. But what if
they did? Take a look at the next example to see how this works.



Adding Whole Numbers 15

The word “sum” is math language for adding numbers together. When we say,
,‘e “What is the sum of 27 and 45?” what we are saying is, “What is the total of those
$o numbers if we added them together?”

Example

Find the sum of 27 and 45.
To get the sum of these numbers, we will go back to our three steps.

Step 1: Put the question into a formula that is easy to work with.

27
+ 45

Step 2: Add up the ones. In this case, we have 7 and 5. Together, they add up to 12. This is where we do what
is called “carrying the one.” Take a look at the following image to see this in action:

carrying the one

Note: In this case, we do not put the number 12 at the bottom of the equation. Instead, we “carry the one”
into the next spot (the tens) in the place value system.

Step 3: Add up the tens. In this case, we have 2 and 4. Together, they add up to 6. We also have to take into
account the one that we carried over. We add that in as well to get a total of 7 in the tens place.
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27
+ 45

72

Note: If it turned out that the tens added up to more than 9, we could carry the one again into the hundreds
column. Take a look below to see how this works.

72
+ 85

157

As there are no other values in the hundreds column in this question, we just go ahead and place the one in
the hundreds column.

Practice Questions

Try a couple practice questions yourself and check the video answers to see how you did. Make sure to
follow the steps outlined above and think about the place value of each of the digits.

Question 1

97
+ 74




Adding Whole Numbers 17

MATH
FOR
TRADES

Adding
whole
numbers.
Question #1

A BCcampus element has been excluded from this version of the text. You can view it online here: https://pressbooks.bccampus.ca/
mark/?p=130

Question 2

MATH
FOR
TRADES

Adding
whole
numbers.
Question #2

A BCcampus element has been excluded from this version of the text. You can view it online here: https://pressbooks.bccampus.ca/
mark/?p=130



https://pressbooks.bccampus.ca/mark/?p=130#pb-interactive-content
https://pressbooks.bccampus.ca/mark/?p=130#pb-interactive-content
https://pressbooks.bccampus.ca/mark/?p=130#pb-interactive-content
https://pressbooks.bccampus.ca/mark/?p=130#pb-interactive-content




3.

Subtracting Whole Numbers

had to hire a few plumbers to help with the work, as things are going well for the
business and profits are climbing. It’s going so well that they have had to turn down
some of the jobs they are bidding on (and getting).

é As his company grows, Harpreet asks Jamieson to bid on more jobs. Harpreet has

In fact, last month, they bid on 17 jobs and got all of them. They didn’t figure they would get all 17 and
actually had to turn down 5 of the jobs, leaving them with 12 jobs. This is an example of subtracting
whole numbers.

The key to subtracting whole numbers is to find the difference between the two
numbers. If we started with 17 jobs, and Harpreet turned down 5 of those jobs, then
the number of jobs he would have taken is 12. We could also look at it as 5 being the
difference between the number of jobs he got and the number of jobs he took. We
could write this formula down as something like the following:

17 -5 =12
17—2=5

We’ll use the first way it is written down as our example, and then what we’ll do is change that into
another format that will be easier to work with.

|
V] 4, I

What you might note is that the way the question is written is similar to how we worked the equation
when we were adding whole numbers. Writing it this way gives us a better representation of the ones
and the tens columns, which we’ll need to use when working through the question.

19
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tens ones

17
—5

Subtracting, like adding, requires us to work through each of the columns one by one until we reach our
final answer. We’ll answer this question visually in order to get the picture.

Start with 7 apples in the ones column.

1 2 3 il 5 6 ]

Remove (or subtract) 5 of those apples, and you are left with 2 apples.

1 2 3 4 5

That takes care of the ones columns. We started with 7 apples, then we subtracted 5 apples, leaving us
with 2 apples in the ones column. We would say that 2 is the difference between 7 and 5.

ones

I
ol

Now off to the tens column.
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tens

|_\
N [4, I

What is interesting to note here is that there is only one number in the tens column, and that happens to
be the number 1. This makes things easy, as there is no work for us to do. We just move the 1 down
into the tens column of the answer, and we then have our final answer.

17
-9

12

Okay, that was pretty straightforward. Now we’ll try something a little more challenging.

Example

Imagine things worked out differently for Harpreet and Jamieson. Let’s say that, of those 17 jobs they bid on
and successfully got, they had to turn down 9 of them. How many of those jobs would they have taken?
Before you continue reading and see the answer, try and visualize what it would look like when we put those
numbers into the formula. Do you see the problem?

If we were to start with the ones column as we did in the last example, the problem would show up right
away. The problem is that, if you try to subtract 9 from 7, you would end up below zero. So we have to come
up with some method of subtracting that compensates for that.

7 — 9 = lessthan zero
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What we end up doing is borrowing from the tens column. We would end up with something that looked like
this:

1
o7
-9
8

When we borrow from the tens column, we are borrowing a value of ten and adding it to the ones column to
help the ones. We end up with 17 in the ones column, which is now more than enough to deal with the 9
being subtracted. Also, whatever value we had in the tens column (in this case, it was a 1) is reduced by 1 to
account for the fact that it has been borrowed.

Example

We’ll go through another example in which we return to our plumbers, Harpreet and Jamieson. The three
employees they hired are Dixon, Kavanir, and Arman, and it’s a good thing they hired them. Those 17 jobs
they originally bid on involved the installation of 246 fixtures, including bathtubs, toilets, and sinks. Harpreet
and Jamieson could not do all that work by themselves.

But, due to the fact that they turned down 5 jobs, they won’t need to install 75 of those fixtures, so with the
help of the three new employees, they should be able to complete all the jobs. The question is, “How many
fixtures will they have to install?”

As usual, start with the mathematical formula that