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1.1 solve One-Step Equations Using
Inverse Properties of Addition and
Multiplication
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Last Modified: Dec 05, 2022

The marching band at Floyd Middle School is undergoing some changes. They currently
have 140 students, plus the drum major, and will be adding four new students this year. This
means they will need to redo their formation for the big finale into eight even rows. Band
member Anica announces that she can figure out the number of students in each row with
an equation.

In this concept, you will solve equations involving the inverse properties of addition and
multiplication.

Inverse Properties of Adding and Multiplying

An equation is a statement with an equal sign where the quantity on one side of the equals
is the same as the quantity on the other side of the equals.

Here is a simple equation:

z+11 =15
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You have an equation with a variable where zx is the unknown quantity. To solve this
perform an inverse operation or opposite operation. You would subtract eleven from 15 to
give you 4. That is the value of the variable.

Most of the time, you don’t even think about performing an inverse operation, your mind
naturally solves the problem in this way.

When you have an equation with one variable, it is called a one-step equation. It only takes
one operation or one inverse operation to solve it.

To solve a two-step equation, you will need to use more than one inverse operation. When
you perform inverse operations to find the value of a variable, you work to get the variable
alone on one side of the equal sign. This is called isolating the variable. It is one strategy for
solving equations. You can use isolating the variable whether you are solving one-step or
two-step equations.

Let’s look at an example.

Solve for a:

3a+12 =45

You can call each piece of the equation a term. There is a term with a variable and there is a
term without a variable. Notice that there are two terms on the left side of the equation, 3a
and 12.

First, use inverse operations to get the term that includes a variable, 3a, by itself on one
side of the equal sign. In equations, you would always leave the term that holds the variable
until the end in order to isolate the variable. So, in the equation above, 12 is added to 3a .
You can use the inverse of addition, which is subtraction as your first step. We can subtract
12 from both sides of the equation.

3a+12—-12 = 45-12
3a = 33

Next, use inverse operations to get the q by itself. Since 3@ means 3 x @ , you can use
the inverse of multiplication, which is division. You can divide both sides of the equation by
3 toisolate the variable.
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32 _ 33
3 - 3
a= 11

The answer is 11.

Let’s review your steps to solving this two-step equation. Your goal is to isolate your variable
so you first need to get this variable term alone on one side of the equal sign.

. | hen

[+ Use inverse operations (aCheck your answer by
to isolatethe term not ) i substituting itback
includinga variable 'US-I:_‘ LR uperlatnu":s into the original

e3g+12 =45 to izolate the variable equation

*33+3=3343 *3(11)+12=45
— . el D
[Figure 2]
Examples
Example 1

Earlier, you were given a problem about the marching band's new configuration.
First, let’s look at the given information.

There are 144 students in the band. There is also one drum major. The students need to be
organized into eight even rows.

Here is our equation.

8xr =144

Notice that the drum major is not included. The drum major is not included in the lines as
the drum major is in the lead.

Next, you only have a one-step equation.
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8z _ 144
g — 8
r = 8

The answer is 18.

There will be 18 students in each row.
Example 2

A gardener charges $20 for each gardening job plus $15 for each hour worked. He charged
$80 for a gardening job he did yesterday.

a. Write an algebraic equation to represent h, the number of hours that the gardener
worked on that $80 job.

b. Find the number of hours that the gardener worked on that $80 job.

First, in order to solve part a, you need to write an equation. In this problem, you are looking
for number of hours, so let h = the number of hours.

Use a number, an operation sign, a variable, or an equal sign to represent each part of the
problem. The gardener earned $15 for each hour worked on that job, so you could multiply
$15 by h, the number of hours worked, to find how much money the gardener charged for
his work time.

$20 for each gardening job plus $15 for each hour worked. . .. charged $80 for one... job.

+ + + oo
20 + 15h = 80

So, the equation to use for this problem is:
20 + 15h = 80

Next, solve part b. You need to use your equation from part ‘a’ to find the number of hours
the gardener worked on that job.

20—20+15Ah = 80-—20
15h = 60

Then, since 15 is multiplied by the variable, h, you can use the inverse of multiplication
which is division. Divide both sides by 15.
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Bh _ 60
15 - 15
ho= 4

The answer is 4.

The gardener worked four hours.
Example 3

4z 4+ 5 =29

First, use inverse operations (subtraction) to get the term that includes a variable, 4x, by
itself on one side of the equal sign.

4z +5—-—5 = 29-5
de = 24

Next, use inverse operations (division) to get the x by itself.

4z _ 24
4 — 4
r = 6
The answeris £ = 6.
Example 4
3y+7=43

First, use inverse operations (subtraction) to get the term that includes a variable, 3y, by
itself on one side of the equal sign.

Sy+7—-7 = 43-7
3y = 36
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Next, use inverse operations (division) to get the ‘¢’ by itself.

W _ 36
36 3
y = 12
The answeris y = 12.
Example 5
6x+8="T1

www.ck12.org

First, use inverse operations (subtraction) to get the term that includes a variable, 6z, by

itself on one side of the equal sign.

6r+8—-8 = 71-8
6z = 63

Next, use inverse operations (division) to get the ‘&’ by itself.

6z _ 63
6 6
r = 9

The answeris £ = 9.

Review

Solve the following two-step equations that have addition and multiplication in them.

1 3z +4=22
2. 4y+3=15
3.6z +5=235
4. Tx +2 =16
5 9y+8=280
6. 12z +15 =51
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7. 14y +2 =30
8. Ty+5=40
9. 2z +4 =48
10. 62 + 3 =39
1. 8z +2=10
12. 8¢ +7 =95
13. 92 +9 =90
14. 3z +5 =350
15. Tz +12 = 61

Review (Answers)

To see the review answers, return to the Table of Contents and select ‘Other Versions’ or
‘Resources’.

B Report Content Errors

9
https://flexbooks.ck12.0rg/flx/b/2083034


https://flexbooks.ck12.org/flx/b/2083034
https://www.ck12.org/
https://flexbooks.ck12.org/flx/b/2083034
https://docs.google.com/forms/d/e/1FAIpQLSf0FzLyIImbJsJ2gVKD2wVRCfkXuGTXeZLPXlng4U2KZ0Er9g/viewform?formkey=dHlaUFlvNnZrRzhPcWVWbzJ0ZGVFb1E6MQ&entry.1000002=https://flexbooks.ck12.org/user:c82fb0a2bc0f/cbook/basic-math-academic-bridge/section/1.1/primary/lesson/solve-equations-using-inverse-properties-of-addition-and-multiplication-msm8/?interactive_disable=true&isLazy=false
https://flexbooks.ck12.org/cbook/ck-12-middle-school-math-concepts-grade-8/

1.0

REFERENCES

Image

Attributions

Credit: Meg Vaughan;Don Steward

Source:

E—4Gng[-4G58d4-4GwSDE-4Gqui-4GqDPr»3hDQi F-8Ac4y7-3pkHkx-dtAEW3-5RY SoX-oWnuM3-cY c8fU-8Khg12-98WzX4-4Gw4gj-3hDQiF-7fWNKA-3hDZ1z-7fX3kd
-cYbXPs-3hDQje-3K8s9-7fTab6-7fWeY 1-7fSZSB-7fS Xhz-7fShcn-7fSuSx-7fSPvV-7fWHc7-7fSF62-7fWxZs-kbWhy5-4i0S-Y UCb-7fQ1yR-hMek4m/
;http://donsteward.blogspot.ch/2015/03/doubling-and-halving.html

Credit: Ed Uthman;Don Steward

Source:
https://www.flickr.com/photos/euthman/8210163640/in/photolist-dvveBw-jK48N-503eRV-3JPaJ-507fe Y-503¢s6-8x6 X CE-aqGXdU-3JPFU-fMSsQx-fNa5SW-fNa7xm-fNabnQ-
fNa9yU-8DJzVP-0iNTXE-7SonGh-503tZR-503tFM-7cyJn3-5xnRW-nx7U41-nPjtPc-nPjBw6-nx8xc8-nPyfPQ-nx8jdA-nMz660-nx8cXu-nPyjDJ-nPyi5S-nMz9rS-nPydej-nx8iS

10



https://www.flickr.com/photos/megan_alys/8188374101/in/photolist-dtzykP-3hDZ2i-7227y-4dva8D-oSuFtZ-dUzoPG-5vpK3i-8J4rA3-7fSman-7t5PwH-3JPaK-4GweQL-4GwmJ5-4GuUgf-4Gs8d4-4GwsDE-4GuHtj-4GqDPr-3hDQjF-8Ac4y7-3pkHkx-dtAEW3-5RYSoX-oWnuM3-cYc8fU-8Khg1z-98WzX4-4Gw4gj-3hDQiF-7fWNKA-3hDZ1z-7fX3kd-cYbXPs-3hDQje-3K8s9-7fTab6-7fWeY1-7fSZSB-7fSXhz-7fShcn-7fSuSx-7fSPvV-7fWHc7-7fSF62-7fWxZs-kbWhy5-4ioS-YUCb-7fQ1yR-hMek4m/
http://donsteward.blogspot.ch/2015/03/doubling-and-halving.html
https://www.flickr.com/photos/euthman/8210163640/in/photolist-dvveBw-jK48N-5o3eRV-3JPaJ-5o7feY-5o3cs6-8x6XCE-aqGXdU-3JPFU-fMSsQx-fNa5SW-fNa7xm-fNabnQ-fNa9yU-8DJzVP-oiNTXE-7SonGh-5o3tZR-5o3tFM-7cyJn3-5xnRW-nx7U41-nPjtPc-nPjBw6-nx8xc8-nPyfPQ-nx8jdA-nMz66o-nx8cXu-nPyjDJ-nPyi5S-nMz9rS-nPydej-nx8iS5-nPBDTk-nx82HE-nPsr73-nx8Hbg-nx8jyf-nPBC7p-nPyh9y-nx83d8-nx8ffA-pLfiEt-3K8wX-3hDQjV-7SonEU-5o7KCq-5o3sAt-5o3tn6
http://donsteward.blogspot.ch/2015/03/doubling-and-halving.html

