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Solving Single-Step Inequalities

Planning Notes
Have students complete the warm-up questions on 
BLM 9–3 Chapter 9 Warm-Up to reinforce material 
learned in previous sections.

Tell students that the focus of this section is on 
solving one-step inequalities, which will involve 
many of the same solving skills used to solve 
one-step equations.

Explore Mathematical Operations and 
Linear Inequalities
Students investigate the results of various operations 
when performed on both sides of an inequality.

Method 1 Have students work in pairs to complete 
the Explore. Each pair needs to make a number 
line using a long strip of paper as described in the 
student resource, or students could be provided with 
BLM 9–7 Chapter 9 Number Line.

Have students read the discussion in the cartoon 
between Katie and Joe. Encourage students to model 
the operations described in the cartoon to help 
understand the activity. Circulate to help ensure 
each pair is able to get started.

Students need to think about how they plan to 
organize their results. Many students may design 
a table to record their fi ndings. Some may need 
coaching. Ask:
• What information would be important to record? 

(e.g., starting inequality, operation, resulting 
inequality)

MathLinks 9, pages 350–359

Suggested Timing
50–60 minutes

Materials
• long strip of paper or number line
• ruler
• two diff erent-coloured tokens or markers
• algebra tiles
• coloured counters

Blackline Masters
Master 2 Communication Peer Evaluation
BLM 9–3 Chapter 9 Warm-Up
BLM 9–7 Chapter 9 Number Line
BLM 9–8 Section 9.2 Extra Practice
BLM 9–9 Section 9.2 Math Link

Mathematical Processes
 Communication (C)

 Connections (CN)

 Mental Mathematics and Estimation (ME)

 Problem Solving (PS)

 Reasoning (R)

 Technology (T)

 Visualization (V)

Specifi c Outcomes
PR4 Explain and illustrate strategies to solve single variable 
linear inequalities with rational coeffi  cients within a problem-
solving context.

✓

✓

✓

✓

✓

✓

✓

Category Question Numbers

Essential (minimum questions 
to cover the outcomes)

#1–4, 5a), 5d), 6a), 6b), 7a), 7d), 
8, 9, 12, 14, 16a), 17

Typical #1–4, 5a), 5d), 6a), 6b), 7a), 7d), 
8, 9, 12, 14, 16, 17, 18

Extension/Enrichment #1–4, 5c), 5d), 6b), 6c), 13, 17, 
19–25

9.2
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Some students will quickly discover that multiplying 
or dividing by a negative results in the inequality sign 
needing to be reversed, while other students will not. 
Provide such coaching questions as the following:
• What information could you record to solve the 

puzzle?
• What different operations might you try?
• What operations have you tried so far?
• Have any operations reversed the inequality sign? 

If so, explain.
• What types of numbers might you try each 

operation with?
• Have you tried all possible combinations of 

operations? all types of numbers?

Students may solve the puzzle with the fi rst operation 
they fi nd that reverses the sign. Encourage students 
to continue to check until they have exhausted all 
possibilities (i.e., four operations with both positive 
and negative numbers).

In #3, students repeat the activity using one positive 
and one negative number. Some students can be 
challenged to select odd integers or even non-integer 
values to use this second time around.

Method 2 Follow the same procedure as in 
Method 1. Once students have come to some 
possible conclusions, have them repeat the activity 
a third time using two negative numbers. Discuss 
as a class whether this repetition confi rms or negates 
their results.

Meeting Student Needs
• Help students explore the concept of reversing the 

inequality sign when multiplying or dividing by a 
negative by giving a demonstration using a large 
number line and an inequality with a constant on 
each side (i.e., without a variable), similar to what 
students did in the Explore. As the class suggests 
operations for you to perform, use your hands to 
mark the values before and after the operation. 
Challenge students to come up with an operation 
that makes you switch your hands.

Gifted and Enrichment
• Ask students to explain why the inequality 

sign is reversed when they divide or multiply by 
a negative number. To answer the question, they 
can create a blog, such as “Little Known Facts 
About Inequalities.”

Answers

Explore Mathematical Operations and Linear Inequalities

 4. a) Multiplying or dividing by a negative number resulted in a 
change in the direction of the inequality symbol.

  b) Adding, subtracting, and multiplying or dividing by a positive 
number all resulted in the inequality symbol staying the same.

  c) Example: For part a), choose two original numbers 6 and 8, and 
a multiplier of -3. Six is less than 8. Then multiply by -3, which 
results in the respective products -18 and -24. Now, the fi rst 
number, -18, is greater than the second number, -24. For 
part b), subtract 5 from each number. The resulting differences 
are 1 and 3, respectively. In this case, the fi rst number is still 
less than the second number.

 5. Example: Multiply both Katie’s and Joe’s number by -10.

Assessment Supporting Learning

Assessment as Learning

Refl ect and Check 
Listen as students discuss what they 
discovered during the Explore. Try to 
have students explain what specifi cally 
caused the inequality sign to change.

• Discussing the results with the class will benefi t those students who did not arrive at a 
suitable conclusion.

• Encourage students to write down two or three examples of their own in their Foldable.
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Link the Ideas
Example 1
Example 1 introduces students to solving one-step 
inequalities in a concrete manner. If possible, have 
students use algebra tiles or other concrete materials 
to model the example. Ask:
• When have you used blocks before?
• Why is there a less than sign in this case?
• How could you isolate the variable in this case?
• Why does it change to a greater than sign in the 

last step?
• How does this change correspond to the algebraic 

steps in solving?
• Will the less than or greater than sign always 

change when solving an inequality?

Help students compare the concrete model with the 
algebraic process. 

Have students work in small groups on the Show You 
Know. Provide one set of manipulatives to each small 
group. Ask students to model what they are doing as 
they work on the algebraic solution.

Example 2
Example 2 focuses on verifying a solution to an 
inequality. It is important for students to realize 
that to check the solution to an inequality, they need 
to check two components: that both the boundary 
point and the inequality sign are correct. Put another 
way, they need to check that the dot is in the right 
place and that the arrow is in the correct direction 
on the number line. Help students by asking the 
following questions:
• How can you verify the solution for an equation?
• How is the solution to an inequality different from 

the solution to an equation?
• Can you verify the solution to an inequality in the 

same way as an equation?
• How can you check if the boundary point is located 

correctly?
• How can you check if the arrow is pointing in the 

correct direction?
• What values can you use to make it easy to verify 

the solution given?
• How is verifying different than solving?
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Encourage students to choose values that are 
convenient to work with (such as zero) when choosing 
values to check the inequality sign. To help students see 
the benefi t of checking several values, ask questions 
such as the following:
• How many values are there in the solution to a 

linear equation?
• How many values are there in the solution to an 

inequality?
• Which usually has more specifi c values in its 

solution: an equation or an inequality?

Have students work in pairs on the Show You Know. 
Challenge them to use at least two different values 
each to check their solution. Ask:
• Does it make a difference what values you use?
• How might it be helpful to use a number of values 

in your verifi cation checks?

Example 3
In Example 3, students examine a real-world problem 
situation that can be modelled and solved using an 
inequality. Although they will likely have had much 
practice applying equations to problem situations, 
they might not immediately see why an inequality is 
the most appropriate model to use in this situation. 
Help them by asking questions such as the following:

• What word or words in the problem might suggest 
that an inequality should be used?

• How many possible answers will there be to this 
problem?

• What types of values will the answers be?
• Without solving the problem, give an example of 

one value that you know is a possible answer.

Students might not see why the solution to the 
inequality used is not the solution to the original 
problem. When working independently, some 
students might stop at the point of having one answer 
to the inequality used rather than going back to the 
original problem. Help them by asking:
• How is the solution to the inequality used here 

related to the solution to the problem?
• How many values are there in the solution to the 

inequality used here?
• How many values are there in the solution to the 

original problem? How do you know?

Have students work in groups of three on the Show 
You Know. Have students work individually to do 
the three parts, and then to decide who will be a), b), 
and c). Students can explain to the other members in 
the group how they did the part related to their letter. 
Ask the listeners to consider what they are hearing 
and being shown and to decide whether the speaker 
is correct or needs some coaching.
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Key Ideas
The Key Ideas summarize what constitutes a 
solution to an inequality, important concepts related 
to solving single-step inequalities, as well as 
verifying solutions to inequalities using elements 
from a given solution. Have students make notes to 
summarize the Key Ideas in their own way in their 
Foldable. Have students complete the defi nition oval 
on the concept map for solution of an inequality. 
Check their notes to ensure accuracy, and assist with 
revisions where necessary.

Meeting Student Needs
• For Example 2, some students will benefi t from 

marking each value they check on a blank number 
line. As they check more and more values, they will 
see whether or not their checked values match the 
given solution.

• For Example 3, some students will benefi t from 
making a number line that shows the solution to the 
inequality and another that shows only the solution 
to the original problem (i.e., closed circles only 
on the whole numbers from 0 to 6). They can then 
compare the two and see that one is really a subset 
of the other.

Answers

Example 1: Show You Know
a) x ≤ - 4

b) -2.5 > x

c) x < -24

Example 2: Show You Know
a) correct

b) incorrect; x > -6

Example 3: Show You Know
a) 0.1t ≥ 20

b) The solution will be a set of integers because Yvonne cannot plant 
part of a tree.

c) t > 200; Yvonne must plant at least 200 trees every hour in order to 
earn at least $20/h.
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Assessment Supporting Learning

Assessment for Learning

Example 1
Have students do the Show You Know 
related to Example 1.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• All students will benefi t from a demonstration of Method 1 using concrete materials such as 

algebra tiles. You can also use a metre stick or other object to model the balance tipping from 
one side to the other. This will help students connect with the algebraic method.

• Students experiencing diffi culty should be encouraged to model their questions for as long 
as necessary.

• Remind students that the ultimate goal is to solve for a single positive variable.

Example 2
Have students do the Show You Know 
related to Example 2.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• Students who need concrete manipulation should be encouraged to model their questions for 

as long as necessary.
• Some students may benefi t from drawing a number-line solution fi rst in order to decide which 

values to test.

Example 3
Have students do the Show You Know 
related to Example 3.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• Some students will benefi t from making two number lines and comparing one that shows 

the solution to the inequality used to another that shows only the solutions to the original 
problem.

• Some students may benefi t from discussing some of the key terminology associated with 
the problems.

• It may benefi t some students to start by solving the problem using a personal strategy other 
than an inequality.
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Check Your Understanding
Communicate the Ideas
Questions #1 and 4 will help students evaluate 
whether they understand what constitutes a solution 
when solving an inequality.

Use students’ responses to #2 to assess how effectively 
they are able to verify a given solution for an inequality.

In #3, students should be able to solve the inequality 
correctly, including reversing the inequality sign, 
depending on the method they choose.

Practise
Students need to understand how to solve single-step 
inequalities, as well as how to verify given solutions 
or those they generate themselves. Let students know 
that unless otherwise specifi ed, they can express 
their solutions either graphically or algebraically. As 
students work with questions in this section, check 
that they are able to solve inequalities and reverse the 
sign where necessary. Also, observe that they are able 
to verify given solutions correctly.

The fi nal two Practise questions require students to 
model and solve a problem similar to Example 3. You 
may wish to discuss the scenarios in these questions. 

Depending on the interests of your students, you 
may wish to change the scenarios to something that 
particular classroom students do.

Apply
The Apply section allows students to focus on using 
single-step inequalities to model and solve problems.

Question #16 asks students to identify specifi c 
solutions and non-solutions. Students need to realize 
that the simplest way is to solve the inequality fi rst.

In #17, students are required to clarify which negative 
sign is the reason that the inequality sign needs to be 
reversed.

You may wish to change the rates for #18 to similar 
rates from a local arena. Discuss why people would 
want to know the answer to a), and where else 
students might use such a skill.

Question #19 has students consider how to meet a 
personal goal. That goal could have been how much 
they could save toward a certain item if they saved 4% 
of their monthly income. How much would they then 
have to make in order to afford a particular item?

Students interested in mechanics might want to 
replace the fuel consumption in #20 with the fuel 
consumption on a vehicle of their choice.
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In #21, students are given an inequality, but may not 
immediately recognize the numbers involved.

What rewards cards do students have? How might 
they use the points they receive on these rewards 
cards to develop a question similar to #22?

Extend
The Extend problems provide the opportunity for 
higher-level thinking.

In #23, students need to solve two given inequalities 
and use both solutions to specify a range of values. 
This concept is extended in #25 and 26. In each 
question, students need to create two inequalities of 
their own to solve the problem. Note that students 
can give answers to #23, 25, and 26 as a combination 
of inequalities.

In #24, students solve an inequality involving 
fractions.

In #27, students solve an inequality given the value 
for one of the variables.

Question #28 asks students to isolate the variable in 
a combination of inequalities. Note that part c) will 
require students to reverse both inequality signs as 
they divide by a negative value.

Math Link
The Math Link for this section gives students 
a chance to apply inequalities to model a real-
world situation. They will need information about 
ticket prices for amusement parks. You may wish 
to have them use information from the Web Link 
that follows.

If students do not have access to the Internet 
or other media, you might ask them to do this 
research at home or at another location prior to 
class. If access to media is not readily available, 
students might be asked to come up with their own 
prices for single-ride tickets and all-day passes.

As students work through the Math Link, circulate 
to ensure that they have created inequalities correctly, 
and that they are able to use them to solve the given 
problems. Consider having students work in pairs or 
share and compare their solutions.
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Meeting Student Needs
• Provide BLM 9–8 Section 9.2 Extra Practice to 

students who would benefi t from more practice.

ELL
• Ensure students understand the term rewards card.

Common Errors
• Some students may forget to reverse the inequality 

sign when necessary. 

Rx Have them revisit the Explore and Example 1. 
Have them verify a solution when the inequality 
sign has not been reversed to see that the values in 
the solution do not satisfy the original inequality.

Answers

Communicate the Ideas

 1. Example: Ryan means that there is more than one solution to the 
inequality. The number 6 is one of many solutions to this inequality.

 2. Example: A linear inequality has a set of solutions, whereas a linear 
equation has only one solution.

 3. Example: Divide both sides by -15 and reverse the direction of 
the inequality.

 4. Example: The value of the solution to the equation, 3, is the 
boundary value for the inequality. Three is a solution to both 
algebraic problems. However, in the case of the inequality the 
number 3 represents only part of the solution;

Math Link
Check that student answers include:
• prices for single-ride tickets and all-day passes
• an explanation of why prices are reasonable for their park
• an inequality demonstrating which option, single-rides vs. all-day, 

is better
• mathematical equations that show which option is better for seven rides

0 3 6

6x = 18 or x = 3 versus

0 3 6

6x ≥ 18 or x ≥ 3

0 3 6

6x = 18 or x = 3 versus

0 3 6

6x ≥ 18 or x ≥ 3

For information about single-ride tickets and all-day passes at 
amusement parks in Western Canada, go to www.mathlinks9.ca 
and follow the links.
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Assessment Supporting Learning

Assessment as Learning

Communicate the Ideas
Have all students complete #1 to 3.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• You might have students share answers in a small group or as a class. Individuals or pairs can 

check their own answers for completeness of ideas.
• Each question links directly to processes required in the questions that follow. Ensure that 

students demonstrate a good understanding of these problems before moving on.
• Students who need coaching should make good use of the chart on page 342 and the helpful 

hints they wrote into their Foldable in the previous section.
• Allow students to use manipulatives for as long as needed.

Assessment for Learning

Practise
Have students do #5a), 5d), 6a), 6b), 
7a), 7d), 8, 9, 12, 14, 16a), 17. 
Students who have no problems with 
these questions can go on to the 
remaining Apply questions.

• Some students might benefi t from a review of using inverse operations to isolate a variable 
when working on #5.

• Questions #6 and 7 are similar; some students may wish to try #7 before working on #6. 
The suggested questions look at slightly different applications. Students who need additional 
practice might benefi t from doing the parts of #5, 6, and 7 that are of a similar process to the 
question(s) that gave them some diffi culty.

• In #6d), 7b), and 7d), students will likely need to reverse the inequality sign. Encourage them 
to verify their solutions.

• Students are asked to verify solutions in #9 to 13. In #9 to 11, the solutions are given algebraically, 
whereas in #12 and 13, the solutions are given graphically. Supplementary questions might 
benefi t some students, especially if they match the ones that gave them diffi culty.

• Questions #14, 16, and 18 are problem-solving contexts in which the student must develop 
an inequality and/or apply what has been learned. Have the students review Example 3 and 
reference their Foldable for guidelines and terminology.

Math Link
The Math Link on page 359 is intended 
to help students work toward the chapter 
problem wrap-up titled MathLink: Wrap 
It Up! on page 371.

• Students who need help getting started could use BLM 9–9 Section 9.2 Math Link, which 
provides scaffolding.

• If your school has limited access to the Internet, you may wish to download ticket price 
information and provide it to students.

• As an alternative to amusement park information, consider providing information about 
hockey games, such as individual ticket prices or season passes.

Assessment as Learning

Literacy Link (page 337)
Have students complete the part of the 
concept map related to this section. Have 
them provide two examples of single-
step inequalities, solve them, and then 
prove that the solution is correct.

• Remind students that the same rules are used for solving inequalities as for solving one-step 
algebra equations.

• You may need to remind some students to use the opposite operation to isolate the variable.
• Some students may wish to use an inequality from the student resource or their notes. Ask 

them to use this as a model but not to duplicate the inequality in their concept map.
• Some students may wish to use inequalities that involve adding or subtracting the constant, 

as those are easier than dividing and multiplying.

Math Learning Log
Have students answer the following 
questions:
• What does it mean to verify a solution 

to an inequality?

• Why does an inequality sign need to be reversed sometimes?
• Encourage students to use the What I Need to Work On section of their Foldable to note what 

they continue having diffi culties with.


