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Explore Inequalities
In Explore Inequalities, students will examine 
how to visually represent a situation that involves 
an inequality.

Method 1 Have students work independently to 
design a number line and complete the questions. 
Circulate as they work on the activity. As students 
plan out number lines in #1, note how they have set 
up their number lines. Students may not choose a 
range of values and a scale that are convenient to 
work with—many might start by including a labelled 
tick mark for every integer value in the range they 
have chosen, for example. You might help them by 
asking the following questions:
• What range of values is relevant to show in this 

situation?
• What scale could be used with the range of values 

you have chosen?
• How can the number line be labelled to help show 

the values and information effectively?
• Is it necessary to label every tick mark on your 

number line?

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

As a class, discuss the photo, taken in Duncan, B.C., 
and ask students why they think the NHL needs to 
have a rule for measuring hockey sticks. You might 
want to ask students to share similar types of rules 
for other sports or activities that they are involved in.

Representing Inequalities 9.1
MathLinks 9, pages 340–349

Suggested Timing
50–60 minutes

Materials
• grid paper
• ruler
• coloured pencils, straws, or small wood sticks

Blackline Masters
Master 2 Communication Peer Evaluation
BLM 9–3 Chapter 9 Warm-Up
BLM 9–5 Section 9.1 Extra Practice
BLM 9–6 Section 9.1 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)

#1–3, 5–7, 9, 10b), 11, 13, 15, 
17, Math Link

Typical #1–3, 5–7, 9, 10b), 11, 16, 19, 
21, Math Link

Extension/Enrichment #2–4, 8, 10, 13, 23–25, 
Math Link
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0 160

As students plot the lengths for legal sticks in #2, 
encourage them to consider where all these values are in 
relation to the maximum allowable length. They need to 
see that the values are all on one side of 160 cm, and 
consider how they might show all of these values on 
their line. You might ask these questions:
• Where on your number line are the values of stick 

lengths that are legal?
• Where would all of the illegal stick lengths be?
• How could you show all possible lengths of legal 

sticks on your number line?

In #4 students are asked to consider what they think 
the term boundary point means, even though this 
term is not formally defi ned until later in the section. 
You might help them by using the following prompts:
• The term has two words. Can you break it down to 

help think about what it might mean?
• What does the word boundary mean? Is there a 

value that is a boundary in this situation?

After working through most or all of Explore 
Inequalities, draw students’ attention to the table 
with examples of inequalities just below the Link 
the Ideas on page 342. Students will likely be 
familiar with most or all of the possible inequality 
signs. Encourage them to develop their own method 
for understanding what the different statements 
mean, rather than just memorizing the various signs.

After looking at the various inequality statements on 
this page, perhaps ask students why the defi nition for 
inequality says “may not be equal” rather than “are 
not equal.” They should understand that the signs ≤ 
and ≥ include equivalence along with inequality.

You may wish to discuss the Did You Know? at the 
bottom of page 341 with students. How could they 
use an inequality to express the length of this stick? 
the mass?

Method 2 Alternatively, you might have students 
work in pairs or small groups. As each pair or group 
progresses through Explore Inequalities, students 
might be encouraged to check with another pair or 
group to see alternative methods or lines of thinking.

Meeting Student Needs
• Encourage students who need concrete 

representations to model inequalities with algebra 
tiles or blocks on a balance. The “heavier” side 
(greater than) can be shown as being lower down to 
emphasize the fact that the two sides are unequal.

Answers

Explore Inequalities

 1. a), b) 

 2. a) 

  b) All of the possible values are greater than 0 cm and less than or 
equal to 160 cm.

 3. a) Example: The following three stick lengths would be too long: 
175 cm, 190 cm, and 210 cm. All of these lengths would fall right 
of 160 cm on the number line.

  b) Example: The shortest illegal stick would measure just over 
160 cm. The length cannot be accurately shown.

 4. a) Example: The value of 160 cm represents the boundary between 
acceptable lengths of hockey sticks to the left on the number line 
and unacceptable lengths to the right.

  b) Yes, the value of 160 cm is included because it is the maximum 
length allowable.

 5. l > 160

0

20

42.3

80 120

160
92.7 139.1
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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 the importance 
of the boundary point and how it links 
to an inequality.

• Some students may fi nd it helpful to review solving an equation that has a whole-number 
solution. Have students verbalize what the solution means.

• Using the same solution, replace the equality with an inequality sign and ask students to 
verbalize how the answer has changed.

• It may be useful for some students to create the chart showing a description of the inequality 
signs in their Foldable for future reference.
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Link the Ideas
If you did not have students discuss the table with 
examples of inequalities earlier, do it now. Students 
will likely be familiar with most or all of the possible 
inequality signs. 

Example 1
This example uses a real-world situation to illustrate 
the three different ways inequalities are represented in 
this chapter. You might start by having students read 
the problem and discuss what their understanding of 

overtime pay is. Have students work in pairs or small 
groups to analyse what is being shown in the example. 
Ask questions such as the following:
• Which inequality sign should be used in this 

situation? What key words might indicate this?
• Why is an open circle used at 40 when showing the 

overtime hours?
• Why is the number line shaded above 40?
• Why is a closed circle used at 40 when showing the 

non-overtime hours?
• What is 40 a boundary between?
• What is the connection between the type of inequality 

sign and the type of circle used on a number line?

The solution for c) refers to the term boundary point. 
The margin defi nition outlines the use of open and 
closed circles on number lines to indicate whether 
the boundary point is included or not. Read this 
defi nition as a class and discuss the concept. How 
can students remember this idea?

As students complete the Show You Know, they might 
think of ages as discrete values (i.e., a person is 14 
until the day he or she turns 15). Help by pointing out 
that age can also be thought of as continuous: a person

can be 15  1 _ 2   or 16.37 years old, etc.

Literacy Link  Make sure students read and 
understand the Literacy Link on page 342. The 
link defi nes and illustrates the three ways used 
in this chapter to represent the inequalities. 
Students can represent inequalities graphically 
with a number line, which is a one-dimensional 
graph. Representing algebraically with symbols, 
students can use numbers, variables, and operation 
signs. These words are used in Example 1. 
Use these words with students when asking 
questions; encourage your students to use 
these words as they work through this chapter.
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Example 2
This example helps strengthen the connection 
between graphical and algebraic representations 
of inequalities. When representing inequalities in 
various ways, observe that students have made the 
connection between the direction of the arrow and 
type of circle when representing graphically, the 
inequality sign used when representing algebraically, 
and the words used when expressing verbally. Ask 
students questions such as the following:
• How does the direction of the arrow relate to the 

inequality symbol used?
• How does the type of circle relate to the inequality 

symbol used?

In part c), draw students’ attention to the thought 
bubble beside the solution. Ensure that they can 
answer this question for themselves. You might ask 
these questions:
• Which part of the fraction might tell you how many 

subintervals you need?
• How can you decide how many intervals you 

need if you have to show a fractional value on a 
number line?

Students can work through the inequality in part d) 
to reinforce working with variables on the right. 
Have students read the inequality starting from the 
variable: 35 < n can be read as “n is greater than 
35.” Help students see that 35 < n and n > 35 are 
equivalent statements, even though the sign is the 
opposite way in each. This realization might help 
students understand that the meaning of an inequality 
sign depends on whether it is read left to right or 
right to left. This concept is critical before students 
go on to Example 3 involving combinations of 
inequalities. As students consider part d), ask them 
questions such as:
• What is different about this inequality?
• How can it be expressed verbally (when read left 

to right)?
• What if we read this inequality from right to left—

what does it say? 
• What does an inequality sign mean if it is read 

backward (from right to left)?
• How could this inequality be rewritten with the 

variable on the left so that it has the same meaning?

As students complete the Show You Know, check that 
they can identify the fractional value that is required 
in part c) and ensure that they correctly interpret the 
inequality with the variable on the right in part d).
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Example 3
This example asks students to consider a combination 
of inequalities, where there are two conditions given 
for a variable. If time permits, you might initiate a 
discussion of water use. Students might be surprised 
at how much water is used for various things in 
their homes, such as toilets and laundry! As students 
analyse the example, help them by asking a sequence 
of questions including the following:
• What conditions are given on the variable?
• How many conditions are there? 
• How is this different than other inequalities you 

have looked at so far?
• How many boundary points are there? 
• Where are all the possible values for average water 

use located in relation to the boundary points? 
• How might this affect what the number line would 

look like?
• Why is the inequality in this situation called a 

combination of inequalities?

As students complete the Show You Know, after 
expressing the situation with an inequality verbally, 
they might choose whether they want to fi rst use 
symbols to represent the situation and then draw the 
number line, or show it graphically fi rst and use that 
to help them express it algebraically.

Key Ideas
The Key Ideas reinforce three different ways to 
represent inequalities: verbally, graphically, and 
algebraically. Have students make notes in their 
own words that outline the connections between the 
three methods. The Key Ideas also specifi cally show 
two concepts students might fi nd more diffi cult: 
inequalities with the variable on the right and a 
combination of inequalities. To ensure that students 
understand the concepts in this section, you might 
ask them the following questions:
• How is the sign in an inequality expressed 

algebraically related to its graphical and verbal 
representations?

• How can you decide if an open or closed circle 
should be used?

• How can you decide which way the arrow on 
a number line should point?

• Why do some inequalities have an arrow pointing 
in one direction, while others have a line between 
two boundary points?

Have students represent the inequalities in the fi rst, 
third, and fourth bullets verbally, graphically, and 
algebraically. These examples could be placed with 
their Foldable notes for this section.

Meeting Student Needs
• Consider reactivating students’ prior knowledge of 

inequality symbols by having them write statements 
comparing pairs of values using > or <. You might 
ask pairs of students to compare their ages, locker 
numbers, student numbers, or other values.

• Some students may need to develop a mnemonic 
to help them remember which symbol means more 
than and which means less than. Discuss possible 
memory devices with them, such as remembering 
that the less than symbol points to lower numbers 
on the number line and the more than symbol 
points to higher numbers.

• Some students may not be familiar with the 
symbols ≥ or ≤. Help them see that these can be 
thought of as combinations of two other symbols; 
for example, the symbol ≥ is like a combination 
of > and =.

• Some students may benefi t from drawing a simple 
sketch of a number line for an inequality before 
writing it algebraically (even if they are not asked 
or required to graph it).

• Some students may have diffi culty with the concept 
of inequality. Coach these students through the 
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process of solving some simple equations such as:
2x + 4 = 8 or x - 6 = 8. Showing students that 
there is only one exact answer could be a step to 
introducing the idea of an inequality having more 
that one solution.

ELL
• Ensure students understand the term overtime.

Gifted and Enrichment
• Have these students use information from the Web 

Links that follow to develop their own inequality 
scenarios for Example 3. They can exchange them 
and solve each other’s scenarios.

Common Errors
• Students may incorrectly interpret inequalities that 

have the variable on the right. 

Rx Have students read the inequality starting from 
the variable: 6 > x can be read as “x is less than 
six,” starting from the right. Encourage students 
to rewrite these inequalities backwards with the 
inequality on the left before trying to interpret them.

• Some students may have diffi cultly with 
remembering which way the inequality sign goes.

Rx Refer students to the chart they placed into their 
Foldable. An alternative rule that may help some 
students is to remember that the “L’s go together,” 
for the terms left and less than.

• Some students forget which form of graphing 
includes the boundary point and which does not.

Rx Some sayings that are helpful reminders include 
“on the mark” or “on the spot,” literal terms for 
right on the value, which can be used to remember 
what a closed circle represents. Open circles can 
be described as “around but not on,” implying that 
the value is not included.

Example 1: Show You Know
a) 

b) A ≥ 16

Example 2: Show You Know
a) n > –136

b) 

c) t ≤ 0.25. Example: The range of temperatures, in Celsius, in a 
Northern community during the month of January.

d) 

 Example: x ≤ –7

Example 3: Show You Know
Example: The temperature during that hour was greater than or equal to 
–19 °C and less than or equal to 22 °C.

t ≥ –19 and t ≤ 22

Answers

For more information on water usage, go to www.mathlinks9.ca 
and follow the links.

For more examples of extreme weather information, go to
www.mathlinks9.ca and follow the links.

13 16 20

-14 -12 -10

-10 -7 -4

-19 22
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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.
• Ensure that students can verbalize and write algebraically the difference between an 

equation and an inequality. Some students may benefi t from including examples of each 
in their Foldable.

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 need extra experience with inequalities that have variables on the right side. 

Review the equivalent forms.

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 may benefi t from additional coaching on combinations of inequalities. 

Review how to determine which value is included and which is not.
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Check Your Understanding
Communicate the Ideas
Note whether students understand the difference 
between > and ≥ in #1.

In #2, students are asked to explain why an open 
circle is used with greater/less than. Students might 
identify that it is because an open circle is hollow or 
empty to show that the value is not included.

Use students’ responses to #3 to assess whether 
they can interpret an inequality with the variable 
on the right.

As students complete #4, you might help them by 
having them fi rst think about how x = 5 might be 
shown on a number line. 

Practise
The Practise questions focus on a variety of skills 
and concepts. In #5 to 7, students are asked to 
connect everyday expressions to corresponding 
inequality signs, and identify possible values of the 
variable, given an inequality.

For #9, students represent everyday situations with 
inequalities.

A critical skill students need is the ability to 
represent inequalities using any of the three methods 
in this chapter; students can practise these skills in 
#9 to 12.

Combinations of inequalities might prove to be a 
challenging concept for students. They can check 
their understanding in questions #13, 14, and 15.

Apply
The Apply section focuses on representing real-world 
situations using inequalities. Encourage students to 
create carefully labelled and titled number lines when 
representing graphically, and to choose a variable 
when representing algebraically.

For #16 to 18, have students consider the scenarios 
and how inequalities might be used to communicate 
information in a real-life situation.

For #19, students might develop their own scenario 
and inequality, then exchange it with a partner and 
solve each other’s questions. You may wish to have 
students use the fi rst Web Link that follows to research 
fi lm classifi cations in Canada for their inequalities.

For #20, you may wish to have students replace the 
coupon on the student resource with one from a local 
restaurant.
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For #22, have students locate Aklavik, Tuktoyuktuk, 
the Mackenzie River, and the Mackenzie River Delta 
on a map. They can start with the Dettah Ice Road, 
Great Slave Lake, N.W.T., the road pictured in the text.

Extend
The Extend section offers a variety of higher-level 
thinking opportunities for students.

In #23, students consider a value that satisfi es two 
inequalities; in this case, there is only one such value.

Question #24 involves a combination of inequalities, 
but the values involved are not given in the problem 
and need to be determined. Students might benefi t 
from using physical objects such as pencils or 
straws cut to the lengths given in the problem—this 
might help them determine the range of values for 
the third side.

Question #25 presents students with various 
combinations of inequalities involving the same 
values but different inequalities. This question gives 
students an opportunity to see how the various 
inequalities compare.

Math Link
As students complete the Math Link, encourage 
them to represent restrictions they come up with 
using all three methods they used in this section. 
Students are bound to consider restrictions 
pertaining to age, height, weight (mass), etc. 
Encourage them to express these in an appropriate 
manner. The restrictions that students develop 
might be realistic or not—either is fi ne, as the 
focus is on how to represent them using the 
methods they looked at in this section.

You may wish to have students use the second 
Web Link that follows to research current ride 
restrictions.

Literacy Link  Using their concept map, have 
students attach an oval to the Defi nitions oval for 
each term they learned in this section. For the 
Expressing Inequalities oval, have students attach 
three ovals and use an example to show three 
different ways to express an inequality. For the 
Boundary Points oval, have students attach two 
ovals and draw an example of a boundary point 
showing an open circle and a closed circle.
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Meeting Student Needs
• Provide BLM 9–5 Section 9.1 Extra Practice to 

students who would benefi t from more practice.

ELL
• Ensure students understand the term insurance.

Gifted and Enrichment
• Challenge students to complete all of the 

Extend questions, and create their own questions 
with solutions.

Answers

Communicate the Ideas

 1. a) Example: The following three numbers satisfy both inequalities 
because they are larger than the boundary value: 11, 12, and 15.

b) 10. The boundary value is not included in the inequality, x > 10, 
but it is included in the inequality, x ≥ 10.

 c) Inequalities involving > or < do not include the boundary value 
whereas inequalities with ≥ or ≤ do include the boundary value. 
For example, x < 7 does not include the boundary value of 7 
whereas x ≤ 7 does include the boundary value.

 2. Example: The open circle indicates that the boundary value is 
not included but that the inequality includes all values near to the 
boundary value on the number line. 

 3. Example: Charles’s expression can be read as “15 is greater than or 
equal to x” which is equivalent to Tiffany’s expression that can be 
read as “x is less than or equal to 15.”

 4.  a) Example: Three possible values for x are 3, 7, and 9.2.
 b) Five is the only value that is not possible because the inequality 

includes all values except 5.
 c) Draw a number line with an open circle at 5.

Math Link
Check that student answers include:
• a description of the ride
• safety restrictions or conditions
• an algebraic representation of each restriction
• a different variable for each restriction
• a sketch of a sign
• words and graphics that clearly communicate the restrictions

For information about fi lm classifi cations in Canada, go to 
www.mathlinks9.ca and follow the links.

For information about restrictions for rides 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, 2, and 3.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner. Students may use Master 2 

Communication Peer Evaluation to assess each other’s responses to the Communicate the 
Ideas questions.

• Students who need assistance with #1 and 2 may need additional coaching on Examples 1 
and 2. Making use of the chart in their Foldable may also benefi t these students.

• Review Example 3 and the examples in their Foldable with students who need assistance 
with #3.

Assessment for Learning

Practise
Have students do #6–7, 9a)–b), 10a)–b), 
11a)–b), 12c)–d), 13a)–b), 16–17. 
Students who have no problems with 
these questions can go on to the rest of 
the Apply questions.

• Students working with #6 and 7 might benefi t from considering what a number line for each 
part would look like, as well as by looking back at Exploring Inequalities and Example 1.

• Before working on #9 to 12, students may benefi t from reviewing the related Examples and 
the Key Ideas.

• In #9, students have an opportunity to demonstrate their graphing skills. Provide coaching 
to students who make errors, and then have them try #10 on their own. A similar approach 
can be used for #11. Provide coaching to students who make errors, and then have them try 
questions from #12 based on the type of error made in #10.

• Encourage students to start on #13, share their work with other students, and then complete #13.

Math Link
The Math Link on page 349 is intended 
to help students work toward the chapter 
problem wrap-up titled MathLink: Wrap 
It Up! on page 371.

• Encourage students to fi nd ways of expressing inequalities verbally, graphically, and 
algebraically. Think about ways that height restrictions are presented in public venues. 
Brainstorm as a class.

• Have photographs of amusement parks on hand to stimulate discussions, and get students 
thinking about different kinds of amusement park rides.

• Students who need help getting started could use BLM 9–6 Section 9.1 Math Link, which 
provides scaffolding.

Assessment as Learning

Literacy Link (page 337)
By the end of section 9.1, have students 
fi ll in the concept map for Defi nitions, 
Expressing Inequalities, and Boundary 
Points.

• Some students may benefi t from attaching another oval to each of the ovals that contains 
a term and writing in the defi nition of that term.

• For Defi nitions, some students who need more space may benefi t from attaching another oval 
to each of the ovals that contains a term and writing in the defi nition of that term.  

• For Expressing Inequalities, you might allow students to use a variation of an existing 
example, and then represent it three different ways. 

• For Boundary Points, encourage students to express the solution to the inequality for each 
boundary point shown on the number line.

• Consider having students draw a number line showing the solution to an equation and to 
a related inequality.

Math Learning Log
Have students answer the following 
question:
• How can situations involving inequalities 

be represented in different ways?

• Encourage students to add defi nitions from this section to their Foldable. Advise them to 
record notes, examples, and Key Ideas also.

• Encourage students to use the What I Need to Work On section of their Foldable to note what 
they continue to have diffi culties with.

• Some students may need a prompt to get started. Give them a sample, such as 5 < x, to 
stimulate their thinking.


