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             INTRODUCTION

Background

INTRODUCTION

The Mathematics curriculum guides for Newfoundland and Labrador 
have been derived from The Common Curriculum Framework for 10-
12 Mathematics: Western and Northern Canadian Protocol, January 
2008. These guides incorporate the conceptual framework for Grades 
10 to 12 Mathematics and the general outcomes, specific outcomes 
and achievement indicators established in the common curriculum 
framework. They also include suggestions for teaching and learning, 
suggested assessment strategies, and an identification of the associated 
resource match between the curriculum and authorized, as well as 
recommended, resource materials.

Mathematics 1201 was originally implemented in 2011.

The curriculum guide 
communicates high 
expectations for students.

Beliefs About 
Students and 
Mathematics

Students are curious, active learners with individual interests, abilities 
and needs. They come to classrooms with varying knowledge, life 
experiences and backgrounds. A key component in developing 
mathematical literacy is making connections to these backgrounds and 
experiences. 

Students learn by attaching meaning to what they do, and they need 
to construct their own meaning of mathematics. This meaning is best 
developed when learners encounter mathematical experiences that 
proceed from the simple to the complex and from the concrete to the 
abstract. Through the use of manipulatives and a variety of pedagogical 
approaches, teachers can address the diverse learning styles, cultural 
backgrounds and developmental stages of students, and enhance 
within them the formation of sound, transferable mathematical 
understandings. Students at all levels benefit from working with a 
variety of materials, tools and contexts when constructing meaning 
about new mathematical ideas. Meaningful student discussions provide 
essential links among concrete, pictorial and symbolic representations 
of mathematical concepts.  

The learning environment should value and respect the diversity 
of students’ experiences and ways of thinking, so that students feel 
comfortable taking intellectual risks, asking questions and posing 
conjectures. Students need to explore problem-solving situations in 
order to develop personal strategies and become mathematically literate.  
They must come to understand that it is acceptable to solve problems 
in a variety of ways and that a variety of solutions may be acceptable.

Mathematical 
understanding is fostered 
when students build on 
their own experiences and 
prior knowledge.
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INTRODUCTION

Affective Domain

To experience success, 
students must learn to set 
achievable goals and assess 
themselves as they work 
toward these goals. 

Goals For 
Students

Mathematics education 
must prepare students 
to use mathematics 
confidently to solve 
problems.

The main goals of mathematics education are to prepare students to:

•	 use	mathematics	confidently	to	solve	problems

•	 communicate	and	reason	mathematically

•	 appreciate	and	value	mathematics

•	 make	connections	between	mathematics	and	its	applications

•	 commit	themselves	to	lifelong	learning

•	 become	mathematically	literate	adults,	using	mathematics	to	
contribute to society.

Students who have met these goals will:

•	 gain	understanding	and	appreciation	of	the	contributions	of	
mathematics as a science, philosophy and art

•	 exhibit	a	positive	attitude	toward	mathematics

•	 engage	and	persevere	in	mathematical	tasks	and	projects

•	 contribute	to	mathematical	discussions

•	 take	risks	in	performing	mathematical	tasks

•	 exhibit	curiosity.

A positive attitude is an important aspect of the affective domain and 
has a profound impact on learning. Environments that create a sense of 
belonging, encourage risk taking and provide opportunities for success 
help develop and maintain positive attitudes and self-confidence within 
students. Students with positive attitudes toward learning mathematics 
are likely to be motivated and prepared to learn, participate willingly 
in classroom activities, persist in challenging situations and engage in 
reflective practices.

Teachers, students and parents need to recognize the relationship 
between the affective and cognitive domains, and attempt to nurture 
those aspects of the affective domain that contribute to positive 
attitudes. To experience success, students must learn to set achievable 
goals and assess themselves as they work toward these goals.

Striving toward success and becoming autonomous and responsible 
learners are ongoing, reflective processes that involve revisiting, 
asssessing and revising personal goals.
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Mathematical 
Processes

MATHEMATICAL PROCESSES

CONCEPTUAL 
FRAMEWORK 
FOR 10-12 
MATHEMATICS

The chart below provides an overview of how mathematical processes 
and the nature of mathematics influence learning outcomes.

•	 Communication [C]

•	 Connections	[CN]

•	 Mental	Mathematics	
and Estimation [ME]

•	 Problem	Solving	[PS]

•	 Reasoning	[R]

•	 Technology	[T]

•	 Visualization	[V]

There are critical components that students must encounter in a 
mathematics program in order to achieve the goals of mathematics 
education and embrace lifelong learning in mathematics.

Students are expected to:

•	 communicate	in	order	to	learn	and	express	their	understanding

•	 connect	mathematical	ideas	to	other	concepts	in	mathematics,	to	
everyday experiences and to other disciplines

•	 demonstrate	fluency	with	mental	mathematics	and	estimation

•	 develop	and	apply	new	mathematical	knowledge	through	problem	
solving

•	 develop	mathematical	reasoning

•	 select	and	use	technologies	as	tools	for	learning	and	for	solving	
problems

•	 develop	visualization	skills	to	assist	in	processing	information,	
making connections and solving problems.

This curriculum guide incorporates these seven interrelated 
mathematical processes that are intended to permeate teaching and 
learning.
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MATHEMATICAL PROCESSES

Communication [C] Students need opportunities to read about, represent, view, write about, 
listen to and discuss mathematical ideas. These opportunities allow 
students to create links between their own language and ideas, and the 
formal language and symbols of mathematics. 

Communication is important in clarifying, reinforcing and modifying 
ideas, attitudes and beliefs about mathematics. Students should be 
encouraged to use a variety of forms of communication while learning 
mathematics. Students also need to communicate their learning using 
mathematical terminology.

Communication helps students make connections among concrete, 
pictorial, symbolic, oral, written and mental representations of 
mathematical ideas.  

Students	must	be	able	to	
communicate mathematical 
ideas in a variety of ways 
and contexts.

Connections [CN]

Through connections, 
students begin to view 
mathematics as useful and 
relevant.

Contextualization and making connections to the experiences 
of learners are powerful processes in developing mathematical 
understanding. When mathematical ideas are connected to each other 
or to real-world phenomena, students begin to view mathematics as 
useful, relevant and integrated. 

Learning mathematics within contexts and making connections relevant 
to learners can validate past experiences and increase student willingness 
to participate and be actively engaged. 

The brain is constantly looking for and making connections. “Because 
the learner is constantly searching for connections on many levels, 
educators need to orchestrate the experiences from which learners extract 
understanding … Brain research establishes and confirms that multiple 
complex and concrete experiences are essential for meaningful learning 
and teaching” (Caine and Caine, 1991, p.5). 
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Problem Solving [PS]

MATHEMATICAL PROCESSES

Mental Mathematics and 
Estimation [ME]

Mental mathematics and 
estimation are fundamental 
components of number sense.

Learning through problem 
solving should be the focus 
of mathematics at all grade 
levels.

Mental mathematics is a combination of cognitive strategies that 
enhance flexible thinking and number sense. It is calculating mentally 
without the use of external memory aids.  

Mental mathematics enables students to determine answers without 
paper and pencil. It improves computational fluency by developing 
efficiency, accuracy and flexibility.  

“Even more important than performing computational procedures or 
using calculators is the greater facility that students need—more than 
ever before—with estimation and mental math” (National Council of 
Teachers of Mathematics, May 2005).

Students proficient with mental mathematics “... become liberated from 
calculator dependence, build confidence in doing mathematics, become 
more flexible thinkers and are more able to use multiple approaches to 
problem solving” (Rubenstein, 2001, p. 442).

Mental mathematics “... provides the cornerstone for all estimation 
processes, offering a variety of alternative algorithms and nonstandard 
techniques for finding answers” (Hope, 1988, p. v).

Estimation is used for determining approximate values or quantities or 
for determining the reasonableness of calculated values. It often uses 
benchmarks or referents. Students need to know when to estimate, how 
to estimate and what strategy to use. 

Estimation assists individuals in making mathematical judgements and 
in developing useful, efficient strategies for dealing with situations in 
daily life.

Learning through problem solving should be the focus of mathematics 
at all grade levels. When students encounter new situations and respond 
to questions of the type, “How would you know?” or “How could      
you ...?”, the problem-solving approach is being modelled. Students 
develop their own problem-solving strategies by listening to, discussing 
and trying different strategies.

A problem-solving activity requires students to determine a way to get 
from what is known to what is unknown. If students have already been 
given steps to solve the problem, it is not a problem, but practice. A 
true problem requires students to use prior learning in new ways and 
contexts. Problem solving requires and builds depth of conceptual 
understanding and student engagement.

Problem solving is a powerful teaching tool that fosters multiple, 
creative and innovative solutions. Creating an environment where 
students openly seek and engage in a variety of strategies for solving 
problems empowers students to explore alternatives and develops 
confident, cognitive mathematical risk takers.
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Reasoning [R]

MATHEMATICAL PROCESSES

Mathematical reasoning helps students think logically and make sense 
of mathematics. Students need to develop confidence in their abilities 
to reason and justify their mathematical thinking. High-order questions 
challenge students to think and develop a sense of wonder about 
mathematics.  

Mathematical experiences in and out of the classroom provide 
opportunities for students to develop their ability to reason. Students 
can explore and record results, analyze observations, make and test 
generalizations from patterns, and reach new conclusions by building 
upon what is already known or assumed to be true.

Reasoning skills allow students to use a logical process to analyze a 
problem, reach a conclusion and justify or defend that conclusion.

Mathematical reasoning 
helps students think 
logically and make sense of 
mathematics.

Technology [T]

Technology contributes 
to the learning of a wide 
range of mathematical 
outcomes and enables 
students to explore 
and create patterns, 
examine relationships, 
test conjectures and solve 
problems.

Technology contributes to the learning of a wide range of mathematical 
outcomes and enables students to explore and create patterns, examine 
relationships, test conjectures and solve problems.

Technology can be used to:

•	 explore	and	demonstrate	mathematical	relationships	and	patterns

•	 organize	and	display	data

•	 extrapolate	and	interpolate

•	 assist	with	calculation	procedures	as	part	of	solving	problems	

•	 decrease	the	time	spent	on	computations	when	other	mathematical	
learning is the focus

•	 reinforce	the	learning	of	basic	facts

•	 develop	personal	procedures	for	mathematical	operations

•	 create	geometric	patterns

•	 simulate	situations

•	 develop	number	sense.

Technology contributes to a learning environment in which the growing 
curiosity of students can lead to rich mathematical discoveries at all 
grade levels.
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Nature of 
Mathematics

Change

NATURE OF MATHEMATICS

•	 Change

•	 Constancy

•	 Number	Sense

•	 Patterns

•	 Relationships

•	 Spatial	Sense

•	 Uncertainty

Change is an integral part 
of mathematics and the 
learning of mathematics.

Visualization “involves thinking in pictures and images, and the ability 
to perceive, transform and recreate different aspects of the visual-spatial 
world” (Armstrong, 1993, p. 10). The use of visualization in the study 
of mathematics provides students with opportunities to understand 
mathematical concepts and make connections among them.

Visual images and visual reasoning are important components of 
number, spatial and measurement sense. Number visualization occurs 
when students create mental representations of numbers.

Being able to create, interpret and describe a visual representation is 
part of spatial sense and spatial reasoning. Spatial visualization and 
reasoning enable students to describe the relationships among and 
between 3-D objects and 2-D shapes.

Measurement visualization goes beyond the acquisition of specific 
measurement skills. Measurement sense includes the ability to 
determine when to measure, when to estimate and which estimation 
strategies to use (Shaw and Cliatt, 1989).

Visualization [V]

Visualization	is	fostered	
through the use of concrete 
materials, technology 
and a variety of visual 
representations.  

Mathematics is one way of trying to understand, interpret and describe 
our world. There are a number of components that define the nature 
of mathematics and these are woven throughout this curiculum guide. 
The components are change, constancy, number sense, patterns, 
relationships, spatial sense and uncertainty.  

It is important for students to understand that mathematics is dynamic 
and not static. As a result, recognizing change is a key component in 
understanding and developing mathematics.

Within mathematics, students encounter conditions of change and are 
required to search for explanations of that change. To make predictions, 
students need to describe and quantify their observations, look for 
patterns, and describe those quantities that remain fixed and those that 
change. For example, the sequence 4, 6, 8, 10, 12, … can be described 
as:

•	 the	number	of	a	specific	colour	of	beads	in	each	row	of	a	beaded	
design

•	 skip	counting	by	2s,	starting	from	4

•	 an	arithmetic	sequence,	with	first	term	4	and	a	common	difference	
of 2

•	 a	linear	function	with	a	discrete	domain	

(Steen, 1990, p. 184).
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Different aspects of constancy are described by the terms stability, 
conservation, equilibrium, steady state and symmetry (AAAS-
Benchmarks, 1993, p.270). Many important properties in mathematics 
and science relate to properties that do not change when outside 
conditions change. Examples of constancy include the following:

•	 The	ratio	of	the	circumference	of	a	teepee	to	its	diameter	is	the	
same regardless of the length of the teepee poles.

•	 The	sum	of	the	interior	angles	of	any	triangle	is	180°.

•	 The	theoretical	probability	of	flipping	a	coin	and	getting	heads	is	
0.5.

Some problems in mathematics require students to focus on properties 
that remain constant. The recognition of constancy enables students to 
solve problems involving constant rates of change, lines with constant 
slope, direct variation situations or the angle sums of polygons.

Constancy

NATURE OF MATHEMATICS

Constancy is described by the 
terms stability, conservation, 
equilibrium, steady state and 
symmetry.

Number Sense

An intuition about number 
is the most important 
foundation of a numerate 
child.

Number sense, which can be thought of as intuition about numbers, 
is the most important foundation of numeracy (British Columbia 
Ministry of Education, 2000, p.146).

A true sense of number goes well beyond the skills of simply counting, 
memorizing facts and the situational rote use of algorithms. Mastery 
of number facts is expected to be attained by students as they develop 
their number sense. This mastery allows for facility with more 
complex computations but should not be attained at the expense of an 
understanding of number.

Number sense develops when students connect numbers to their own 
real-life experiences and when students use benchmarks and referents. 
This results in students who are computationally fluent and flexible 
with numbers and who have intuition about numbers. The evolving 
number sense typically comes as a by product of learning rather than 
through direct instruction. It can be developed by providing rich 
mathematical tasks that allow students to make connections to their 
own expereinces and their previous learning.
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Mathematics is one way to describe interconnectedness in a holistic 
worldview. Mathematics is used to describe and explain relationships. As 
part of the study of mathematics, students look for relationships among 
numbers, sets, shapes, objects and concepts. The search for possible 
relationships involves collecting and analyzing data and describing 
relationships visually, symbolically, orally or in written form.

Spatial sense involves visualization, mental imagery and spatial 
reasoning. These skills are central to the understanding of mathematics. 

Spatial sense is developed through a variety of experiences and 
interactions within the environment. The development of spatial sense 
enables students to solve problems involving 3-D objects and 2-D 
shapes and to interpret and reflect on the physical environment and its 
3-D or 2-D representations. 

Some problems involve attaching numerals and appropriate units 
(measurement) to dimensions of shapes and objects. Spatial sense 
allows students to make predictions about the results of changing these 
dimensions; e.g., doubling the length of the side of a square increases 
the area by a factor of four. Ultimately, spatial sense enables students 
to communicate about shapes and objects and to create their own 
representations.

Relationships

Patterns

NATURE OF MATHEMATICS

Mathematics is about 
recognizing,	describing	and	
working with numerical 
and non-numerical 
patterns.

Spatial Sense

Mathematics is used to 
describe and explain 
relationships.

Spatial	sense	offers	a	way	to	
interpret and reflect on the 
physical environment.

Mathematics is about recognizing, describing and working with 
numerical and non-numerical patterns. Patterns exist in all strands of 
mathematics. 

Working with patterns enables students to make connections within and 
beyond mathematics. These skills contribute to students’ interaction 
with, and understanding of, their environment.

Patterns may be represented in concrete, visual or symbolic form. 
Students should develop fluency in moving from one representation to 
another.

Students must learn to recognize, extend, create and use mathematical 
patterns. Patterns allow students to make predictions and justify their 
reasoning when solving routine and non-routine problems.  

Learning to work with patterns in the early grades helps students 
develop algebraic thinking, which is foundational for working with 
more abstract mathematics.



MATHEMATICS 1201 CURRICULUM GUIDE 201510

ESSENTIAL GRADUATION LEARNINGS

Uncertainty In mathematics, interpretations of data and the predictions made from 
data may lack certainty. 

Events and experiments generate statistical data that can be used to 
make predictions. It is important to recognize that these predictions 
(interpolations and extrapolations) are based upon patterns that have a 
degree of uncertainty.

The quality of the interpretation is directly related to the quality of 
the data. An awareness of uncertainty allows students to assess the 
reliability of data and data interpretation.

Chance addresses the predictability of the occurrence of an outcome. 
As students develop their understanding of probability, the language 
of mathematics becomes more specific and describes the degree of 
uncertainty more accurately.

Uncertainty	is	an	inherent	
part of making predictions.

Essential graduation learnings are statements describing the knowledge, 
skills and attitudes expected of all students who graduate from high 
school. Essential graduation learnings are cross-curricular in nature 
and comprise different areas of learning: aesthetic	expression,	citizenship,	
communication, personal development, problem solving, technological 
competence and spiritual and moral development.

Graduates will be able to respond with critical awareness to various forms 
of the arts and be able to express themselves through the arts.

Graduates will be able to assess social, cultural, economic and 
environmental interdependence in a local and global context.

Graduates will be able to use the listening, viewing, speaking, reading and 
writing modes of language(s) and mathematical and scientific concepts and 
symbols to think, learn and communicate effectively.

Graduates will be able to continue to learn and to pursue an active, healthy 
lifestyle.

Graduates will be able to use the strategies and processes needed to solve 
a wide variety of problems, including those requiring language and 
mathematical and scientific concepts.

Essential 
Graduation 
Learnings

Aesthetic Expression

Citizenship

Communication

Personal Development

Problem Solving
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Outcomes and 
Achievement 
Indicators

The curriculum is stated in terms of general outcomes, specific 
outcomes and achievement indicators. 

General outcomes are overarching statements about what students are 
expected to learn in each course. 

Specific outcomes are statements that identify the specific skills, 
understanding and knowledge that students are required to attain by 
the end of a given course.

In the specific outcomes, the word including indicates that any 
ensuing items must be addressed to fully meet the learning outcome. 
The phrase such as indicates that the ensuing items are provided for 
illustrative purposes or clarification, and are not requirements that must 
be addressed to fully meet the learning outcome. 

Achievement indicators are samples of how students may demonstrate 
their achievement of the goals of a specific outcome. The range of 
samples provided is meant to reflect the scope of the specific outcome. 

Specific curriculum outcomes represent the means by which students 
work toward accomplishing the general curriculum outcomes and 
ultimately, the essential graduation learnings.

General Outcomes

Specific	Outcomes

Achievement Indicators

OUTCOMES

Technological 
Competence

Spiritual and Moral 
Development

Graduates will be able to use a variety of technologies, demonstrate an 
understanding of technological applications, and apply appropriate 
technologies for solving problems.

Graduates will be able to demonstrate an understanding and appreciation 
for the place of belief systems in shaping the development of moral values 
and ethical conduct.

See Foundations for the Atlantic Canada Mathematics Curriculum, pages 
4-6.

The mathematics curriculum is designed to make a significant 
contribution towards students’ meeting each of the essential graduation 
learnings (EGLs), with the communication, problem-solving and 
technological competence EGLs relating particularly well to the 
mathematical processes. 
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Program 
Organization

Summary The conceptual framework for Grades 10-12 Mathematics (p. 3) 
describes the nature of mathematics, mathematical processes and 
the mathematical concepts to be addressed. The components are not 
meant to stand alone. Activities that take place in the mathematics 
classroom should result from a problem-solving approach, be based on 
mathematical processes and lead students to an understanding of the 
nature of mathematics through specific knowledge, skills and attitudes 
among and between topics.

PROGRAM ORGANIZATION

The applied program is designed to provide students with the 
mathematical understandings and critical-thinking skills identified 
for entry into the majority of trades and for direct entry into the 
workforce.
The academic and advanced programs are designed to provide students 
with the mathematical understandings and critical-thinking skills 
identified for entry into post-secondary programs. Students who 
complete the advanced program will be better prepared for programs 
that require the study of calculus.
The programs aim to prepare students to make connections between 
mathematics and its applications and to become numerate adults, using 
mathematics to contribute to society.
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ASSESSMENT AND EVALUATION

ASSESSMENT AND 
EVALUATION

What learning is assessed and evaluated, how it is assessed and 
evaluated, and how results are communicated send clear messages to 
students and others about what is really valued.

Assessment techniques are used to gather information for evaluation. 
Information gathered through assessment helps teachers determine 
students’ strengths and needs in their achievement of mathematics and 
guides future instructional approaches.

Teachers are encouraged to be flexible in assessing the learning success 
of all students and to seek diverse ways in which students might 
demonstrate what they know and are able to do. 

Evaluation involves the weighing of the assessment information against 
a standard in order to make an evaluation or judgment about student 
achievement.

Assessment has three interrelated purposes:

•	 assessment for learning to guide and inform instruction;

•	 assessment as learning to involve students in self-assessment and 
setting goals for their own learning; and

•	 assessment of  learning to make judgements about student 
performance in relation to curriculum outcomes. 

Assessment for learning involves frequent, interactive assessments 
designed to make student understanding visible. This enables teachers 
to identify learning needs and adjust teaching accordingly. It is an 
ongoing process of teaching and learning. 

Assessment for learning:

•	 requires the collection of data from a range of assessments as 
investigative tools to find out as mush as possible about what 
students know

•	 provides descriptive, specific and instructive feedback to students 
and parents regarding the next stage of learning

•	 actively engages students in their own learning as they assess 
themselves and understand how to improve performance. 

Purposes of Assessment

Assessment for Learning
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ASSESSMENT AND EVALUATION

Assessment as Learning Assessment as learning actively involves students’ reflection on their 
learning and monitoring of their own progress. It focuses on the role of 
the student as the critical connector between assessment and learning, 
thereby developing and supporting metacognition in students.

Assessment as learning:

•	 supports students in critically analysing their learning related to 
learning outcomes

•	 prompts students to consider how they can continue to improve 
their learning

•	 enables students to use information gathered to make adaptations to 
their learning processes and to develop new understandings.

Assessment of learning involves strategies to confirm what students 
know, demonstrate whether or not they have met curriculum outcomes, 
or to certify proficiency and make decisions about students’ future 
learning needs. Assessment of learning occurs at the end of a learning 
experience that contributes directly to reported results.

Traditionally, teachers relied on this type of assessment to make 
judgments about student performance by measuring learning after 
the fact and then reporting it to others. Used in conjunction with the 
other assessment processes previously outlined, however, assessment of 
learning is strengthened.

Assessment of learning:

•	 provides opportunities to report evidence to date of student 
achievement in relation to learning outcomes, to parents/guardians 
and other stakeholders

•	 confirms what students know and can do 

•	 occurs at the end of a learning experience using a variety of tools.

Because the consequences of assessment of  learning are often far-
reaching, teachers have the responsibility of reporting student learning 
accurately and fairly, based on evidence obtained from a variety of 
contexts and applications. 

Assessment of Learning
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Assessment 
Strategies

Assessment techniques should match the style of learning and 
instruction employed. Several options are suggested in this curriculum 
guide from which teachers may choose, depending on the curriculum 
outcomes, the class and school/district policies. 

Observation

(formal or informal)

This technique provides a way of gathering information fairly quickly 
while a lesson is in progress. When used formally, the student(s) would 
be aware of the observation and the criteria being assessed. Informally, 
it could be a frequent, but brief, check on a given criterion. Observation 
may offer information about the participation level of a student for a 
given task, use of a concrete model or application of a given process. 
The results may be recorded in the form of checklists, rating scales or 
brief written notes. It is important to plan in order that specific criteria 
are identified, suitable recording forms are ready, and all students are 
observed within a reasonable period of time.

Performance This curriculum encourages learning through active participation. 
Many of the curriculum outcomes promote skills and their applications. 
In order for students to appreciate the importance of skill development, 
it is important that assessment provide feedback on the various skills. 
These may be the correct manner in which to use a manipulative, the 
ability to interpret and follow instructions, or to research, organize and 
present information. Assessing performance is most often achieved 
through observing the process.

Paper and Pencil These techniques can be formative or summative. Whether as part of 
learning, or a final statement, students should know the expectations 
for the exercise and how it will be assessed. Written assignments and 
tests can be used to assess knowledge, understanding and application of 
concepts. They are less successful at assessing processes and attitudes. 
The purpose of the assessment should determine what form of paper 
and pencil exercise is used.

Journal Journals provide an opportunity for students to express thoughts 
and ideas in a reflective way. By recording feelings, perceptions of 
success, and responses to new concepts, a student may be helped to 
identify his or her most effective learning style. Knowing how to learn 
in an effective way is powerful information. Journal entries also give 
indicators of developing attitudes to mathematical concepts, processes 
and skills, and how these may be applied in the context of society. Self-
assessment, through a journal, permits a student to consider strengths 
and weaknesses, attitudes, interests and new ideas. Developing patterns 
may help in career decisions and choices of further study.

ASSESSMENT AND EVALUATION



MATHEMATICS 1201 CURRICULUM GUIDE 201516

ASSESSMENT AND EVALUATION

Interview This curriculum promotes understanding and applying mathematics 
concepts. Interviewing a student allows the teacher to confirm that 
learning has taken place beyond simple factual recall. Discussion 
allows a student to display an ability to use information and clarify 
understanding. Interviews may be a brief discussion between teacher 
and student or they may be more extensive. Such conferences allow 
students to be proactive in displaying understanding. It is helpful for 
students to know which criteria will be used to assess formal interviews. 
This assessment technique provides an opportunity to students whose 
verbal presentation skills are stronger than their written skills.

Presentation The curriculum includes outcomes that require students to analyze and 
interpret information, to be able to work in teams, and to communicate 
information. These activities are best displayed and assessed through 
presentations. These can be given orally, in written/pictorial form, 
by project summary, or by using electronic systems such as video or 
computer software. Whatever the level of complexity, or format used, it 
is important to consider the curriculum outcomes as a guide to assessing 
the presentation. The outcomes indicate the process, concepts and 
context for which a presentation is made. 

Portfolio Portfolios offer another option for assessing student progress in meeting 
curriculum outcomes over a more extended period of time. This form 
of assessment allows the student to be central to the process. There are 
decisions about the portfolio, and its contents, which can be made by 
the student. What is placed in the portfolio, the criteria for selection, 
how the portfolio is used, how and where it is stored, and how it is 
evaluated are some of the questions to consider when planning to collect 
and display student work in this way. The portfolio should provide a 
long-term record of growth in learning and skills. This record of growth 
is important for individual reflection and self-assessment, but it is also 
important to share with others. For all students, it is exciting to review a 
portfolio and see the record of development over time.
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INSTRUCTIONAL FOCUS

INSTRUCTIONAL 
FOCUS

Planning for Instruction Consider the following when planning for instruction:
•	 Integration	of	the	mathematical	processes	within	each	topic	is	

expected.
•	 By	decreasing	emphasis	on	rote	calculation,	drill	and	practice,	and	

the size of numbers used in paper and pencil calculations, more 
time is available for concept development.

•	 Problem	solving,	reasoning	and	connections	are	vital	to	increasing	
mathematical fluency and must be integrated throughout the 
program.  

•	 There	should	be	a	balance	among	mental	mathematics	and	
estimation, paper and pencil exercises, and the use of technology, 
including calculators and computers. Concepts should be 
introduced using manipulatives and be developed concretely, 
pictorially and symbolically.

•	 Students	bring	a	diversity	of	learning	styles	and	cultural	
backgrounds to the classroom. They will be at varying 
developmental stages.

Teaching Sequence The curriculum guide for Mathematics 1201 is organized by units. This 
is only a suggested teaching order for the course. There are a number of 
combinations of sequences that would be appropriate. 

Each two page spread lists the topic, general outcome, and specific 
outcome. 

Instruction Time Per Unit The suggested number of hours of instruction per unit is listed in the 
guide at the beginning of each unit. The number of suggested hours 
includes time for completing assessment activities, reviewing and 
evaluating. The timelines at the beginning of each unit are provided 
to assist in planning. The use of these timelines is not mandatory. 
However, it is mandatory that all outcomes are taught during the 
school year, so a long term plan is advised. Teaching of the outcomes is 
ongoing, and may be revisited as necessary.

Resources The authorized resource for Newfoundland and Labrador for students 
and teachers is Foundations and Pre-Calculus Mathematics 10 (Pearson). 
Schools and teachers have this as their primary resource. Column 
four of the curriculum guide references Foundations and Pre-Calculus 
Mathematics 10 for this reason.

Teachers may use any resource, or combination of resources, to meet the 
required specific outcomes.
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GENERAL AND SPECIFIC OUTCOMES

GENERAL AND SPECIFIC OUTCOMES WITH ACHIEVEMENT 
INDICATORS (pages 19-198)

This section presents general and specific outcomes with corresponding 
achievement indicators and is organized by unit. The list of indicators 
contained in this section is not intended to be exhaustive but rather to 
provide teachers with examples of evidence of understanding that may 
be used to determine whether or not students have achieved a given 
specific outcome. Teachers may use any number of these indicators or 
choose to use other indicators as evidence that the desired learning has 
been achieved. Achievement indicators should also help teachers form a 
clear picture of the intent and scope of each specific outcome.

Mathematics 1201 is organized into seven units: Measurement, 
Trigonometry,	Roots	and	Powers,	Factors	and	Products,	Relations	and	
Functions, Linear Functions and Systems	of	Linear	Equations. 

GENERAL 
AND SPECIFIC 
OUTCOMES



Measurement

Suggested Time: 15 Hours
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MEASUREMENT

Unit Overview

Focus and Context In this unit, students will explore problems involving the Système 
International d'Unités (SI) and imperial units. They will determine 
linear measurements using referents, convert within or between SI and 
imperial systems, and determine the surface area and volume of 3-D 
shapes. While students have encountered both systems of measurement 
in their daily experiences, this will be their first formal exposure to 
imperial units.

We typically measure our personal height in feet and inches. Our 
weight is often measured in pounds. Prints are sold in sizes based on 
inches and paper sizes are often recorded in imperial units. Sports such 
as golf and football measure distance in yards. House plans and building 
codes used in the construction industry contain imperial units. Some 
quantities are measured in both SI and imperial units. Flooring, for 
example, is often measured in square feet and square meters. Cement 
can be measured in cubic meters or cubic yards. A strong understanding 
of these concepts will allow students to make sense of these situations 
in their eveyrday lives. Geometry with 3-D objects will help prepare 
students for success in future secondary and post-secondary courses and 
for work in industries where spatial ability is important.  

Outcomes Framework

GCO

Develop spatial sense and 
proportional reasoning. 

SCO M1

Solve problems that involve 
linear measurement, using:

•	 SI and imperial units of 
measure

•	 estimation strategies

•	 measurement strategies

SCO M2

Apply proportional reasoning 
to problems that involve the 
conversions between SI and 
imperial units of measure. 

SCO M3

Solve problems, using SI and 
imperial units, that involve 
the surface area and volume of 
3-D objects, including: 

•	 right cones

•	 right cylinders

•	 right prisms

•	 right pyramids

•	 spheres
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MEASUREMENT

Mathematics 9 Mathematics 1201 Mathematics 11
Shape and Space Measurement

not addressed M1  Solve problems that involve 
linear measurement, using:

•	 SI and imperial units of 
measure

•	 estimation strategies
•	 measurement strategies.

[ME, PS, V]

not addressed

not addressed M2  Apply proportional 
reasoning to problems that 
involve conversions between 
SI and imperial units of 
measure.  
[C, ME, PS]

2201 (Measurement)

M2  Solve problems that involve 
scale diagrams, using 
proportional reasoning. 
[CN, PS, R, V]

9SS2 Determine the surface 
area of composite 
3-D objects to solve 
problems. 
[C, CN, PS, R, V]

M3  Solve problems, using SI and 
imperial units, that involve 
the surface area and volume 
of 3-D objects, including:

•	 right cones
•	 right cylinders
•	 right prisms
•	 right pyramids
•	 spheres. 

[CN, PS, R, V]

2201 (Measurement)

M3  Demonstrate an understanding 
of the relationships among 
scale factors, area, surface areas 
and volumes of similar 2-D 
shapes and 3-D objects. 
[C, CN, PS, R, V]

Mathematical 
Processes

SCO Continuum

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M1  Solve problems that involve 
linear measurement, using:

•	 SI and imperial units of 
measure

•	 estimation	strategies

•	 measurement	strategies.

[ME, PS, V]

International System of Units, officially called the Système International 
d'Unités, or SI, is based on the metric system. It is the primary system 
of measurement used throughout the world and in science. In the SI 
system, length is always measured using a base unit of metres. This 
system is used because it is convenient and logical. It uses prefixes 
indicating powers of 10. The prefix kilo, for example, is represented by 
103. The imperial system, however, is not based on the base ten system. 
In the imperial system, length may be measured using inches, feet, yards 
or miles. While the SI system of measure is the official measurement 
system in Canada, students will have some exposure to and experience 
with imperial units of measure.

Worldwide, there are many instances where the SI system is used instead 
of the imperial system. For example, speed limits in many countries 
are posted in kilometres per hour instead of miles per hour. In most 
science laboratories, researchers use SI units. Sporting events such as the 
Olympics use metric measurements as well (100 m sprint versus 100 yd. 
sprint).

There are other instances where the imperial system is used. In the 
construction industry, for example, lengths are measured in inches  
(2 in. x 4 in.). Sports, such as football and golf, measure distance using 
yards and marathons are measured in miles.

There are also cases where both systems are used. Wrenches, for 
example, come in imperial and metric sizes. Snowmobiles made in the 
United States require imperial sized wrenches, whereas snowmobiles 
made elsewhere would use metric sized wrenches. The price of groceries 
is often given in both imperial (price per pound) and metric (price per   
100 g).

Students were introduced to metre and centimetre as a unit of 
measurement in Grade 3(3SS3). This was extended to include 
millimetre and kilometre in Grade 5(5SS2). This is the first time that 
imperial units are formally addressed in the K-12 curriculum.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

Journal

•		 Ask	students	to	respond	to	the	following	questions:

(i)  Explain the difference between SI and imperial units.
(ii)  If you were to measure someone’s height would you use SI or
 imperial units? Why?
(iii)  Explain why the unit yards is used instead of metres in 

football and golf.
(M1)

Paper and Pencil

•		 Ask	students	to	explore	the	historical	origin	of	various	SI	units	
and imperial units such as the metre and the yard.

(M1)

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M1.1 Provide referents for 
linear measurements, including 
millimetre, centimetre, metre, 
kilometre, inch, foot, yard and 
mile, and explain the choices.

M1.2 Compare	SI	and	imperial	
units, using referents.

M1		Continued...

Achievement Indicators:

M1.3 Estimate a linear measure, 
using a referent, and explain the 
process used.

M1.4 Justify the choice of 
units used for determining a 
measurement in a problem solving 
context.

Students should be given an opportunity to reflect on and discuss the 
following:

•	 What	is	measurement?	

•	 How	do	we	measure	things?	

•	 What	are	some	commonly	used	units	of	measurement?

A referent is an object that can be used to help estimate a measurement. 
From the earliest introduction to metric units, students have had 
experience relating non-standard and standard units of measurement. 
They have used referents to estimate the length of an object in 
centimetres, metres and millimetres. The millimetre, for example, is 
suitable for measuring small distances. 

Estimation activities help students focus on the attribute being measured 
and help develop familiarity with the measuring unit. Using referents, 
students should explore both SI and imperial units to measure objects.

Some common referents for linear measurement include:

Referent Description

1 mm thickness of a dime, thickness of a fingernail

1 cm width of a fingernail, width of black keys on a standard 
piano, width of a crayon, width of a paper clip

1 m distance from a doorknob to the floor, width of a 
volleyball net

1 km distance you can walk comfortably in 15 minutes, 
distance from the Avalon Mall to The Bigs Ultimate 
Sports Grill (or another local example that students are 
familiar with)

1 in. thickness of a hockey puck, length from end of thumb 
to first knuckle

1 ft. length of a standard floor tile, length of a person's foot

1 yd. distance from the tip of the nose to the outstretched 
fingers, average length of a guitar

1 mi. distance you can walk comfortably in approximately 20 
minutes
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Paper and Pencil

•	 Ask	students	to	list	household	objects	that	are:	

 (i) 2 ft. long

 (ii) 4 in. thick

 (iii) 12 cm wide 
                                                  (M1.1, M1.3)

•	 Ask	students	to	complete	the	following:

(i)  Estimate the perimeter of the figure in an appropriate SI 
unit. 

(ii)  If all the angles are right angles, is it necessary to measure all 
sides of the figure?   

 (M1.3)

Journal

•		 Ask	students	to	respond	to	the	following:

(i)  A hockey net is 6 ft. wide. Explain how you could use a 
personal referent to mark off a width of approximately 6 ft.?  

(M1.1, M1.3)

(ii)  What referent could you use to estimate how much snow fell 
after a snowstorm? Explain your choice.

  (M1.1, M1.3, M1.4)

Foundations and Pre-Calculus 
Mathematics 10

1.1: Imperial Measures of Length

1.2: Math Lab: Measuring Length 
and Distance

Teacher Resource (TR): pp. 8−11, 
12-14

Master 1.1a, 1.2

DVD: Smart Lesson 1.1, 1.2

Student Book (SB): pp. 4−15

Preparation and Practice Book 
(PB): pp. 2−8, 9-11

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/measurement/
linearreferents.html

•	 Classroom clip demonstrating 
students estimating linear 
measurements using referents

Suggested Resource

Resource Link: https://www.
k12pl.nl.ca/curr/10-12/math/
math1201/links/unit1.html

•	 Video describing imperial and 
SI units using referents

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M1		Continued...

Encourage students to select their own personal referent that makes 
sense to them. Students may, for example, use their waist height as a 
referent for one metre. If they determine the height of the seat of a 
chair to be approximately half of their waist height, then the seat of 
the chair is 0.5 metres high. If students are determining the length of 
a room, for example, they could count the tiles on the floor since the 
length of  a standard tile is 1 foot in length. Students should be given 
an opportunity to use their referents to provide estimations for various 
items and justify their choice of unit.

Achievement Indicators:

M1.1 (Continued) Provide 
referents for linear measurements, 
including millimetre, centimetre, 
metre, kilometre, inch, foot, yard 
and mile, and explain the choices.

M1.2 (Continued) Compare 
SI	and	imperial	units,	using	
referents.

M1.3 (Continued) Estimate a 
linear measure, using a referent, 
and explain the process used.

M1.4 (Continued) Justify 
the choice of units used for 
determining a measurement in a 
problem solving context.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10 

1.1: Imperial Measures of Length

1.2: Math Lab: Measuring Length 
and Distance

TR: pp. 8−11, 12-14

Master 1.1a, 1.2

DVD: Smart Lesson 1.1, 1.2

SB: pp. 4−15

PB: pp. 2−8, 9-11

Performance

•	 Ask	students	to	estimate	the	length	of	the	following	objects	 	
using a referent and explain how they determined their answer.

 (i) height of a door

 (ii) width of a smartboard or whiteboard

 (iii) length of a keyboard

 (iv) height of a light switch

 (v) height of an electrical outlet                           

(M1.1, M1.3)

•	 Ask	students	to	participate	in	a	school	scavenger	hunt	to	locate	the	
following:

(i) an object 2 dimes thick
(ii) an object 3 inches long
(iii) an object 4 sub sandwiches long
(iv) an object located 5 guitars away

(M1.1, M1.3)

 

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M1.6 Describe and explain 
a personal strategy used to 
determine a linear measurement; 
e.g., circumference of a bottle, 
length of a curve, perimeter of the 
base of an irregular 3-D object.

M1		Continued...				

M1.5	Solve	problems	that	involve	
linear measure, using instruments 
such as rulers, calipers or tape 
measures.

Students should use instruments such as rulers, calipers, and tape 
measures to determine lengths of objects using both SI and imperial 
units. Incorporating a variety of measuring devices and using shapes that 
interest students will provide more meaningful learning experiences. 
Ask students to give some examples of measuring instuments that are 
commonly used to measure distance in the home or workplace. They 
should explain or demonstrate how one of these instruments work. 
They could brainstorm a list of objects, use their referents to estimate 
the length and then actually measure the items to check their accuracy. 
The information could be displayed in the form of a poster or a paper 
foldable. 

Students should be given the opportunity to explore the environment to 
develop these measurement skills. Consider the following examples:

•	 What is the length of the parking lot? 

•	 How far do you have to walk from the bus to the school’s 
entrance?  

•	 How much fencing is needed or used to enclose the school 
grounds? 

•	 What	is	the	circumference	of	a	school	bus	tire?	

•	 What	is	the	length	of	a	window?	

•	 What	is	the	height	of	a	locker?	

Students should also be exposed to strategies when estimating the length 
of a curve or measuring irregular shaped objects such as a computer 
mouse, a horseshoe magnet, a badminton racquet, etc. Using string and 
rulers, encourage students to measure, for example, the circumference 
of a circular clock. Students may determine the circumference by laying 
the string around the clock and then measuring the length of the string. 
This would be a good opportunity to extend this activity to estimate the 
length of a curve or a portion of the circular object without the use of 
string. Using a ruler, students could measure the distance between the 
endpoints of the curve. Since the shortest distance between two points is 
a straight line, their estimate of the length of the curve would be greater 
than this distance. Remind students to describe the process used to 
determine their answer.

Achievement Indicators:
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Performance

•		 Ask	students	to	estimate	each	of	the	following	measurements:	

(i) Within your school, how far must you walk from the library 
to the gymnasium?

(ii) What are the dimensions of the technology lab?
(iii) What is the width of a computer screen?
(iv) What is the width of the staircase?
(v) What is the perimeter of an iPod?
(vi) What is the perimeter of the base of the recycling bin? 
They should then determine the measurement using a measuring
tool.

                                      (M1.1, M1.3, M1.5, M1.6)

•		 Ask	students	to	estimate	the	total	distance	they	would	walk	
during a typical day at school. In groups of two or three, students 
can use referents to explore their individual routes throughout 
the building for a particular day in their school cycle. Once 
completed, they can compare their results with other students in 
the class and discuss the strategies used to obtain their distances. 

(M1.1, M1.3, M1.4, M1.5)

Journal

•		 Ask	students	to	respond	to	the	following:	

(i)  Describe how you would determine the circumference of a 
cross section of a basketball going through the centre of the 
basketball. State the referent, the unit, and the measuring 
instrument used.                                                         (M1.6)

(ii)  Explain a strategy that Julie can use to determine the 
perimeter of the basketball key represented by the shaded 
region.                                                                        (M1.6)

     

                                   

Foundations and Pre-Calculus 
Mathematics 10

1.1: Imperial Measures of Length

1.2: Math Lab: Measuring Length 
and Distance

TR: pp. 8−11, 12-14

Master 1.1a, 1.2

DVD: Smart Lesson 1.1, 1.2

SB: pp. 4−15

PB: pp. 2−8, 9-11

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

100 cm 350 cm=
1 m 3.5 m

M2  Apply proportional 
reasoning to problems that   
involve conversions between SI 
and	imperial	units	of	measure.

[C, ME, PS]

M2.1 Using	proportional	
reasoning, convert a measurement 
within	or	between	SI	and	
imperial systems.

M2.2	Solve	a	problem	that	
involves the conversion of units 
within	or	between	SI	and	
imperial units.

M2.3	Verify,	using	unit	analysis,	
a	conversion	within	or	between	SI	
and imperial systems, and explain 
the conversion.

Achievement Indicators:  

Students applied proportional reasoning to problems involving ratios in 
Grade 8 (8N5) and similar polygons in Grade 9 (9SS3). 

A proportion is a statement where two ratios are equal. For example,

A portion of an SI unit is written in decimal form. A decimal system 
is used for several reasons. It can immediately be seen which of the 
two values is greater and it is easier to do calculations involving 
decimal numbers. A portion of an imperial unit, however, is generally 
written in fractional form. Many rulers, for example, are marked with 
imperial units showing one inch divided into eighths or sixteenths. 
Students sometimes have difficulty working with fractions. They 
often have difficulty multiplying a fraction by a whole number, for 
example. Although they have worked with operations involving 
fractions in intermediate grades (7N5, 8N6, 9N3), this would be a 
good opportunity to review these concepts prior to completing any 
conversions. 

To convert from one measurement system to another, students need to 
understand the relationship between the units of length in each system.  
Depending on the context of the problem, students should determine 
when conversions should be exact or when it might be appropriate to 
use an approximate conversion. For example, 1 in. is exactly 2.54 cm 
or approximately 2.5 cm. Conversions between SI and imperial units 
should be limited to commonly used linear units of measure. Consider 
the following:

•	 cm ↔  in.

•	 m ↔ ft.
•	 mi. ↔ km

While multistep conversions are important, unusual conversions such as 
miles ↔ mm should be avoided.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Paper and Pencil

•	 Ask	students	to	answer	the	following:

(i) Convert the following measurements.
 (a) 2.5 m =  __km
 (b) 8 in.   =  __ ft.
 (c) 7 m    =  __ in.                                                

                                                                                   (M2.1)         

(ii) A road sign says to turn left in 1000 feet. Approximately 
how far is this distance in kilometres?

 (M2.1, M2.2)

(iii)  Calculate the perimeter of the following. Express your   
answer to the nearest tenth of an inch.

 

(M2.1, M2.2)        

(iv) Which distance below is the longest?

 0.7in., 1000yd., 1km, 910m 
                                                                        (M2.1, M2.2)

•	 Many	display	tags	on	items	in	a	store	show	the	SI	and	imperial	
measurements. Ask students to create a display tag for a 
rectangular picture having dimensions 32 in. by 50 in. illustrating 
the dimensions of the picture in inches and in centimetres. 

(M2.1, M2.2)

Journal

•	 Ask	students	to	explain	when	it	might	be	appropriate	to	use	an	
approximate conversion. Give an example.            (M2.1, M2.2)

Foundations and Pre-Calculus 
Mathematics 10

1.1: Imperial Measures of  Length

1.3: Relating SI and Imperial 
Units

TR: pp. 8−11, 15−18

Master 1.1a, 1.3

DVD: Animations 1.1, 1.3 
           Smart Lesson 1.1, 1.3

SB: pp. 4−12, 16−25

PB: pp. 2−8, 12−21

Authorized Resource

2.5 cm

18 cm

21 cm

2.5 cm
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

Proportional reasoning is one strategy students should use when 
converting between units. When asked to convert 8 feet to meters, for 
example, students should identify the relationship between feet and 
meters (i.e., 1 ft = 0.3 m) and use it to set up a proportion, using a 
variable to represent the unknown. Solving the proportion completes 
the conversion. 

When converting within or between SI and imperial units, unit analysis 
should be used to verify that units in a conversion are correct. To 
convert 200 metres to kilometres: 

 
0.200 km

It is important for students to notice that the units have changed but the 
actual distance has not. The distance of 200 m is the same as 0.200 km. 
Prompt students to discuss the value of the ratio             . 
Since 1 km = 1000 m, the ratio                  . Students should recognize 
when a numerical value is multiplied by 1, the value remains the same. 
This is the basis of unit conversion.

Students could also be encouraged to use reasoning skills when 
performing various conversions. To convert a measurement in feet to 
inches, for example, they can multiply the length in feet by 12 since 
there are 12 inches in 1 foot. 

Students should always check the reasonableness of their answers when 
performing conversions. When converting 200 m to km, for example, 
they should realize the answer should be less than 200.

1=1 km
1000 m

1 km
1000 m

Achievement Indicators:  

M2		Continued...

M2.4 Justify, using mental 
mathematics, the reasonableness 
of a solution to a conversion 
problem.

×
1 km200 m 

1000 m

M2.1 (Continued)	Using	
proportional reasoning, convert a 
measurement within or between 
SI	and	imperial	systems.

M2.2	(Continued)	Solve	a	
problem that involves the 
conversion of units within or 
between	SI	and	imperial	units.

M2.3	(Continued)	Verify,	using	
unit analysis, a conversion 
within	or	between	SI	and	
imperial systems, and explain the 
conversion.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

1.1: Imperial Measures of  Length

1.3: Relating SI and Imperial 
Units

TR: pp. 8−11, 15−18

Master 1.1a, 1.3

DVD: Animations 1.1, 1.3 
           Smart Lesson 1.1, 1.3

SB: pp. 4−12, 16−25

PB: pp. 2−8, 12−21

Paper and Pencil

•	 Ask	students	to	answer	the	following:

(i)  Robert bought a LegoTM railway track for his birthday. 
When he assembled the full track, the distance the toy train 
travelled along the inside of the track was 182.4 cm.

 Calculate the radius of the inside edge of the track to the 
nearest millimetre. Estimate the radius of the outside edge of 
the track.

(M1.3, M2.2) 

(ii)  A carpenter would like to place trim around a rectangular 
window measuring 41 in. by 27 in. If the trim costs 

 $1.92/ft., what is the approximate cost of the trim for the 
window before taxes? Verify the conversions using unit 
analysis.                                                 (M2.1, M2.2, M2.3) 

(iii) Convert the following measurement showing unit analysis.                   
     6 yd. = __ cm       

                                                                        (M2.1, M2.3)  

Journal

•	 Ask students to respond to the following:

       Linda and her friends go for a 15 minute walk. At the end of their  
       walk they wonder how far they travelled in feet, metres, kilometres  
       and miles. Explain how you can estimate this distance and show  
       how to express the answer in the various units. 

                       (M2.1, M2.2)

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M3 Solve problems, using SI and 
imperial units, that involve the 
surface area and volume of 3-D 
objects, including:

•	right cones 
•	right	cylinders 
•	right	prisms 
•	right	pyramids 
•	spheres

[CN, PS, R, V]

In Grade 7, students developed an understanding of two-dimensional 
measurement. They calculated the area of triangles, circles and 
parallelograms (7SS2). In Grade 8, students determined the surface area 
and volume of three-dimensional objects limited to right rectangular 
prisms, right triangular prisms and right cylinders (8SS3, 8SS4).
The focus was on gaining a conceptual understanding of surface area 
through the use of nets rather than on the use of formulae. Volume was 
calculated using V=	(Area of the Base) × height. They also applied the 
Pythagorean theorem to determine the length of a side in a right triangle 
(8SS1). In Grade 9, work with surface area was extended to include 
composite 3-D objects (9SS2). In this unit, students will extend the 
concepts of surface area and volume to include right pyramids, right 
cones, and spheres. It is important for them to understand how the 
surface area and volume formulas of 3-D objects are developed to avoid 
the need to memorize formulas.

Understanding how to calculate surface area can be helpful in many real 
world applications. Surface area can be used to estimate the amount 
of paint needed to paint a house, for example, or to know how much 
wrapping is needed to cover a container. Throughout this unit students 
should be encouraged to draw diagrams to help them visualize the 3-D 
objects that are described.

In Grade 8, students used nets to calculate the surface area of right 
rectangular prisms, right triangular prisms, and right cylinders. They  
were also exposed to regular polygons. These topics should be reviewed 
before determining the surface area of a right pyramid and right cone. 
To activate prior knowledge, teachers could provide students with a 
set of right prisms and a right cylinder and ask them to determine the 
surface area of each.  

A pyramid is a 3-D figure with a polygon base. The shape of the base 
determines the name of the pyramid. Students should be exposed to a 
right pyramid with a triangular base, square base, and a rectangular base. 
When the base of a right pyramid is a regular polygon, the triangular 
faces are congruent (regular pyramid).  Various websites could be used 
to display the nets of the different types of pyramids to give students a 
visual. 

M3.1 Sketch	a	diagram	to	
represent a problem that involves 
surface area or volume.

M3.2 Determine the surface area 
of a right cone, right cylinder, 
right prism, or a right pyramid, 
using an object or its labelled 
diagram.

Achievement Indicators:  
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

1.4: Surface Areas of Right 
Pyramids and Right Cones 

TR: pp.19−22

Master 1.1b, 1.1c, 1.4−1.6

DVD: Animation 1.4 
           Smart Lesson 1.4

SB: pp. 26−35

PB: pp. 22−30

Suggested Resource

Resource Link: https://www.
k12pl.nl.ca/curr/10-12/math/
math1201/links/unit1.html

•	 Weblink to generate Nets  

Performance

•		 Ask	students	to	work	in	groups	of	2	or	3	to	explore	the	various	
nets of geometric solids. They should create the 3-D solid for 
each and use them to create a mobile. Ask students to determine 
the various surface area formulas by examining the individual 
faces of the net. Encourage students to write down the formula 
representing the area of each face prior to cutting out the net. 
Students can then form the 3-D solid, develop the formula 
to represent the surface area and it will become one piece of a 
mobile. Repeat for each solid. The mobile should include a right 
cone, right cylinder, right prism and a right pyramid.

 (M3.2)

Paper and Pencil

•		 Ask	students	to	answer	the	following:

(i)  A water tank is the shape of a right circular cylinder 30 ft. 
long and 8 ft. in diameter. How many square feet of sheet 
metal was used in its construction?

(M3.1, M3.2)

(ii) A rectangular prism measuring 12 cm by 8 cm by 5 cm 
has a cube with side length 3 cm removed from its corner. 
Determine its surface area.

(M3.1, M3.2)

(iii)  A tent that has a square base with a side length of 9 ft. and a  
height of 7.5 ft. needs a canvas cover. Determine the amount  
of canvas needed to cover the tent (Hint: The floor of the  
tent is not made of canvas). 

(M3.1, M3.2)

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M3		Continued...

This will be students' first exposure to the term apex. The apex is the 
vertex that is farthest from the base of an object. Students will have to 
differentiate between the height of a right pyramid and its slant height. 
The height refers to the perpendicular distance from the apex to the 
base, h, and the slant height is the altitude of the triangular face, s. A 
common error occurs when students use the edge of the pyramid as the 
slant height. Emphasize the slant height using geometric solids. 
The Pythagorean theorem will be used to calculate the slant height given 
the perpendicular height and the appropriate base dimension, x, or 
given the edge length from the apex to the base and the appropriate base 
dimension. 

Encourage students to calculate the surface area of a right pyramid using 
nets. They should recognize the surface area is the sum of the base and 
four triangular faces.  

Students should be given an opportunity to apply the surface area of 
a right pyramid in real world problems. Students can compare, for 
example, the surface area of two right square pyramids with different 
dimensions to determine which pyramid requires more glass to enclose 
its space.

Achievement Indicators:

M3.1 (Continued) Sketch	a	
diagram to represent a problem 
that involves surface area or 
volume.

M3.2 (Continued) Determine the 
surface area of a right cone, right 
cylinder, right prism, or a right 
pyramid, using an object or its 
labelled diagram.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

1.4: Surface Areas of Right 
Pyramids and Right Cones 

TR: pp.19−22

Master 1.1b, 1.1c, 1.4-1.6

DVD: Animation 1.4 
           Smart Lesson 1.4

SB: pp. 26−35

PB: pp. 22−30

Suggested Resource

Resource Link: https://www.
k12pl.nl.ca/curr/10-12/math/
math1201/links/unit1.html

•	 Interactive sites  
demonstrating surface area 
and volume of 3-D objects 
and their nets

Paper and Pencil

•	 Ask	students	to	determine	the	surface	area	of	the	object	shown.

                

(M3.2)

•	 Ask	students	to	answer	the	following:	

John hangs 6 flower pots around his house. The flower pots need
to be painted. How much paint, in square feet, would John need
to paint the outside of the flower pots?
 

(M3.2)

Authorized Resource

300 yd.

300 yd.

150 yd.
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

Achievement Indicators:
M3		Continued...

The surface area of a cone consists of the area of the circular base and 
the curved surface. Students should distinguish between the height and 
slant height of a cone.

Students are familar with the area formula of a circle,      . They have not 
been exposed to the area of the curved surface of a cone, therefore, this 
would be a good opportunity for students to model this area. 

Students lay a cone on its side on a flat surface. Rolling it one complete 
turn will form a sector of a circle. They should notice the area of the 
curved surface of the cone is equal to the area of the sector. Although 
students were exposed to circles, circumference and arcs in Grade 9, the 
terms sector and arc length are new and should be defined. 

 

Ask students questions such as:

•	 What part of the cone would be the radius of the sector? 

•	 What is the relationship between the circumference of the base of 
the cone and the arclength of the sector? 

To find the area of the curved surface of the cone, teachers compare the 
sector of the circle to the whole circle using proportional reasoning.

The area of the curved surface of the cone, which is equal to the area of 
the sector of the circle, simplifies to .

Therefore, the surface area formula of a right cone is represented by:  
Surface Area = . 

h

r

s

o
sector

s

= 2πr

BA

where r is the radius of the cone

AB

area of curved surface of the cone circumference of base of cone = 
area of circle circumference of circle

area of sector of circle arclength of sector (portion of the circumfererence) of the circl = 
area of circle

2

e
circumference of circle

area of sector of circle 2 = 
2πs
r
s

π
π

M3.1 (Continued) Sketch	a	
diagram to represent a problem 
that involves surface area or 
volume.

M3.2 (Continued) Determine the 
surface area of a right cone, right 
cylinder, right prism, or a right 
pyramid, using an object or its 
labelled diagram.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

1.4: Surface Areas of Right 
Pyramids and Right Cones 

TR: pp. 19−22

Master 1.1b, 1.1c, 1.4-1.6

DVD: Animation 1.4 
           Smart Lesson 1.4

SB: pp. 26−35

PB: pp. 22−30

Paper and Pencil

•	 Ask	students	to	answer	the	following:		

(i) Mary has made about 10 conical party hats out of cardboard.  
How much cardboard was used in total if each hat has a 
radius of 14 cm and a slant height of 25 cm?

(M3.1, M3.2) 

(ii) Tyler works at a local ice cream parlor making waffle cones. 
If a finished cone is 6 in. high and has a base diameter of  
4 in., what is the surface area of the cone (not including the 
area of the base)? 

(M3.1, M3.2) 

(iii)  A right cone has a circular base with a diameter 29 cm and a
 height of 38 cm. Calculate the surface area of the cone to the 

nearest tenth of a square centimetre.

 (M3.1, M3.2)

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M3.3 Determine an unknown 
dimension of a right cone, right 
cylinder, right prism, or right 
pyrmaid, given the object's 
surface area and the remaining 
dimensions.

Ask students how they could determine the surface area of a cone if 
the radius and the height are given, but the slant height is unknown. 
Encourage students to draw a diagram to help them organize their 
information and then apply the Pythagorean theorem. Remind students 
that problems involving multi-step calculations should be rounded in 
the final step. 

Students should be given the opportunity to explore the surface area of 
objects in their environment such as an ice cream cone, a water fountain 
cup, a can of soup, a hockey puck, or the packaging of a TobleroneTM 
bar. 

Once students have become comfortable with determining the 
surface area of 3-D objects, they should then determine an unknown 
dimension. They should first substitute the given information into the 
formula and then solve for the unknown. Students are not expected 
to rearrange formulas at this level. However, teachers could introduce 
students to this strategy as it will help them in future mathematics 
courses. 

In the case where both the slant height and surface area are given, 
students will not be expected to find the radius of a right cone. Similarly, 
they will not be expected to solve for the radius of a cylinder when the 
height and surface area are given. These types of problems would require 
an application of the quadratic formula which will not be introduced 
until M2201/M2200.

Achievement Indicators:

M3		Continued...

M3.1 (Continued) Sketch	a	
diagram to represent a problem 
that involves surface area or 
volume.

M3.2 (Continued) Determine the 
surface area of a right cone, right 
cylinder, right prism, or a right 
pyramid, using an object or its 
labelled diagram.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

1.4: Surface Areas of Right 
Pyramids and Right Cones 

TR: pp. 19−22

Master 1.1b, 1.1c, 1.4-1.6

DVD: Animation 1.4 
           Smart Lesson 1.4

SB: pp. 26−35

PB: pp. 22−30

Authorized ResourcePaper and Pencil

•	 Ask	students	to	answer	the	following:		

(i)  The surface area of a right cone is 125 in.2 and its radius is 
4.7 in. What is the slant height of the right cone?

                                                                                                    (M3.3)

(ii) A cylinder has a surface area of 412 cm2. The height is three  
times greater than the radius. Approximate the height of the  
cylinder.

 (M3.3)

(iii)  A right pyramid has a surface area of 154 cm2. A right cone 
has a base radius of 3 cm. The cone and pyramid have equal 
surface area. What is the height of the cone to the nearest 
tenth of a centimetre?

 (M3.3)
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

Students will investigate the relationship between the volume of a right 
cone and a right cylinder and between the volume of a right pyramid 
and a right prism. The volume formula of a right cylinder (V= π r2 h) 
was developed in Grade 8. The volume of a right cone with the same 
base and the same height as a cylinder should be developed through 
investigation. One activity involves students filling three congruent 
cones, all having the same height and radii as a cylinder, with water. Pour 
the water from the cones into the cylinder. 

Students should see that the water from the three cones fills the cylinder 
entirely. This means it takes the volume of three cones to equal one 
cylinder. Looking at this in reverse, each cone is one-third the volume of 
a cylinder. Hence, the volume of a right cone is represented by: V=

1
3
πr2h

Prisms are named according to the shape of their base such as a triangular 
prism or rectangular prism. The volume of a right rectangular prism was 
developed in Grade 8 using the formula V = (area of the base) × height. 
Students will continue to use this formula for any right prism. For 
example:                                                       
                                                     Volume of a right rectangular prism is           
                                                     given by: 

                                                     V = (area of the base) × height. 
                                                     V = (Area of rectangle) × h  
                                                     V = l×w×h

The volume of a right pyramid is found by calculating one third of the 
volume of its related right prism. A rectangular pyramid, for example, 
can be filled with rice and students can calculate how many times it takes 
to fill a rectangular prism having the same base length, base width and 
height.     

                                                    Volume of a right rectangular pyramid  
    is given by:         

    V =
1
3 (area of the base) × height

    V =
1
3 lwh   

M3		Continued...

Achievement Indicators:

M3.4 Determine the volume of 
a right cone, right cylinder, right 
prism, or a right pyramid using 
an object or its labelled diagram.

M3.5 Describe the relationship 
between the volumes of: 

•	 right	cones	and	right	
cylinders with the same 
base and height

•	 right	pyramids	and	right	
prisms with the same base 
and height.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	answer	the	following:	

(i) Determine the volume of the following:
(a)      (b)

 

(M3.4)

(ii)  A cake decorating bag is in the shape of a cone. To the 
nearest cubic centimetre, how much frosting will fit into the 
bag if the diameter is 15 cm and the height is 25 cm?

(M3.4)

(iii)  A cone and a cylinder have the same height and the same  
base radius. If the volume of the cylinder is 81 cm3, what is  
the volume of the cone in cm3? Explain. 
                                                                        (M3.4, M3.5) 

(iv)  Find the volume of a square based pyramid where the length 
of each base side and the height measures 2.7 ft.

(M3.4)

(v)  A closed cylindrical can is packed in a box. What is the 
volume of the empty space between the can and the box? 
 
                                                                                    (M3.4)

1.5: Volumes of Right Pyramids 
and Right Cones

TR: pp. 23−25

Master 1.1d

DVD: Dynamic Activity 1.5 
           Smart Lesson 1.5

SB: pp. 36−44

PB: pp. 31−39

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/measurement/
volume3-dobjects.html

•	 Classroom clip of students 
demonstrating the relationship 
between the volume of a right 
cone and right cylinder and a 
right pyramid and right prism 
with the same base and height

Suggested Resource

Resource Link: https://www.
k12pl.nl.ca/curr/10-12/math/
math1201/links/unit1.html

•	 Powerpoint presentation 
providing information and 
visuals of right prisms

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M3		Continued...

Achievement Indicators:
As an alternative, the volume formula of a right pyramid could be 
developed using a symbolic approach. Consider the following:

•	 To	find	the	volume	of	a	right	rectangular	pyramid,	start	with	a	
cube having side length l. Segments are drawn from each vertex 
that travels through the cube’s center to other vertices. In doing so, 
six equal pyramids are created.

h

l
•	 The volume of a cube can be found using the formula for a prism,  

V  = (area of the base) × height. All sides of a cube are equal, 
resulting in V = (l×l)×l = l 3. Students have not yet been exposed to 
exponent laws with variable bases. Teachers could introduce and 
explain the relationship l 2× l=l 3 for this particular application. The 
volume for each of the pyramids is equal. Therefore, the volume of 
each pyramid must be 6

1
the original cube’s volume. Thus,  

V
pyramid 

= 6
1

l 3.       

•	 The	base	length	of	the	cube	is	equal	to	two	pyramid	heights,	 
l = 2h. Therefore the formula can be generalized further. Through 
substitution,    

As students work through problems involving the volume of 3-D 
objects, they will also have to determine an unknown dimension. 
Although students are not expected to rearrange formulas at this 
level, they will be required to take the square root of both sides of the 
equation when solving for the radius in a right cone or cylinder. They 
will not be expected, however, to find the length of a cube given the 
volume since students are not familiar with cube roots. This will be 
explored later in the Roots and Powers unit.

M3.6 Determine an unknown 
dimension of a right cone, right 
cylinder, right prism, or right 
pyramid, given the object’s volume 
and the remaining dimensions.

M3.4 (Continued) Determine 
the volume of a right cone, right 
cylinder, right prism, or a right 
pyramid using an object or its 
labelled diagram.

M3.5 (Continued) Describe the 
relationship between the volumes 
of: 

•	 right	cones	and	right	
cylinders with the same 
base and height

•	 right	pyramids	and	right	
prisms with the same base 
and height.



45MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Paper and Pencil

•		 Ask	students	to	answer	the	following:

(i)  A cone has a volume of 30 cm3 and a base area of 15 cm2. 
What is the height of the cone?                                  

 (M3.6)                               

(ii)  A cylinder has a volume of 132.6 cm3 and a height of 
 8.5 cm. What is the diameter of the cylinder?             

(M3.6) 

(iii)  A cord of firewood is 128 cubic feet. Jan has 3 storage 
bins for firewood that each measure 2 ft. by 3 ft. by 4 ft.  
Does she have enough storage space to hold a full cord of 
firewood? Explain.                                                                      

(M3.4)

Journal

•		 Ask	students	to	respond	to	the	following:

The Department of Transportation and Works would like to
determine the volume of road salt they have in a stock pile near
the Burin Peninsula junction. What are some possible ways to
determine the volume of the pile, assuming it is in the shape of a
right cone?                                                           
                                                                                 (M3.4, M3.5)

Performance

•		 Ask	students	to	explore	volume	of	3-D	objects	with	the	same	base	
and height. Connections can be made by using containers and 
water or by using folding geometric solids. Students can make 
connections between:

(i)  a right cylinder and a right cone
(ii)  a rectangle and a right rectangular pyramid.    

(M3.4, M3.5)

Foundations and Pre-Calculus 
Mathematics 10

1.5: Volumes of Right Pyramids 
and Right Cones

TR: pp. 23−25

Master 1.1d

DVD: Dynamic Activity 1.5 
           Smart Lesson 1.5

SB: pp. 36−44

PB: pp. 31−39

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M3		Continued...

M3.7 Determine the surface area 
and volume of a sphere, using an 
object or its labelled diagram.

Achievement Indicator:

Students should be given opportunities to discuss real-life examples of 
spheres in their surroundings. Examples might include a tennis ball, a 
marble, a basketball, and a globe.

Review the terms radius and diameter as well as the area formula of a 
circle. An orange, for example, approximates a sphere and the area of 
its peel represents the surface area of the sphere. When introducing the 
surface area formula of a sphere, a good activity is using an orange.  

•	 Find the greatest distance around an orange (around the centre of 
the orange) using string. Use this as the circumference of a cross 
section through the centre of the orange. 

•	 Using	this	measurement,	find	the	radius	of	the sphere. (C = 2πr)

•	 Use	a	compass	to	draw	6	circles	with	that	radius.	

•	    Peel the orange and fill as many circles as completely as you can. 

•	 Students	should	fit	exactly	4	circles.	

The surface area of a sphere is the area of the 4 circles. Therefore,

SA = 4πr2

When introducing the volume formula of a sphere, the following activity 
using a cylinder and a hemisphere having the same height and radius, 
would be beneficial.

•	 Cut	a	small	basketball	in	half,	creating	a	hemisphere.	

•	 Obtain	a	cylinder	having	the	same	radius	and	height	of	the	
hemisphere. 

•	 When	the	hemisphere	is	fully	filled	with	rice,	place	it	into	the	
cylinder. It will fill 2

3 of the cylinder. 

The volume of a cylinder is V=πr2h. Therefore, the volume of the 
hemisphere would be V= 2

3 (πr2h). The height is also the radius of the 
hemisphere resulting in V= 2

3 πr3. The volume of a sphere is twice the 
volume of a hemisphere which results in V= 4

3 πr3.
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Paper and Pencil

•	 Ask	students	to	answer	the	following:

(i)  An official basketball has a radius of 12.5 cm and usually has 
a leather covering. Approximately how much leather, in cm2, 
is required to cover 12 official basketballs?

                                                        (M3.7)

(ii)  A carnival clown has 75 m3 of helium compressed in a tank. 
How many spherical balloons with a radius of 0.25 m can be 
filled with the helium from the tank?

                                                  (M3.7)

(iii) Eight basketballs are put in a container. The radius of each 
basketball is 10 cm. If the container is shaped like a square 
based pyramid, approximately how much room will be left 
(volume space not occupied by a basketball) if each side of 
the base measures 40 cm and the height is 70 cm?

(M3.4, M3.7)

(iv)  A spherical Christmas ornament measures 12 cm in 
circumference. What is the approximate volume of the cubic 
box that will hold this ornament?

(M3.4, M3.7)

(v) A heavy sphere with diameter 20 cm is dropped into a right
 circular cylinder with a base radius of 10 cm and a height of 
 34 cm. 
 (a)  If the cylinder is half full of water, what is the total  

 volume of the water and the sphere?
 (b)  How high will the water rise once the sphere is   

 completely under the water? (Note: Once the sphere  
 is dropped into the water, the water level will rise to  
 a height that represents the volume of the water plus  
 the volume of the sphere.)

(M3.4, M3.7, M3.6)

Foundations and Pre-Calculus 
Mathematics 10

1.6: Surface Area and Volume of a 
Sphere 

TR: pp. 26−29 

DVD:

Animation 1.6

Smart Lesson 1.6      

SB: pp. 45−54

PB: pp. 40−49

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/measurement/
surfaceareavolumesphere.html

•	 Classroom clip demonstrating 
students developing the 
formula for the surface area 
and volume of a sphere

Authorized Resource
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Specific Outcomes

MEASUREMENT

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M3		Continued...

Achievement indicators:

M3.8 Determine an unknown 
dimension of a sphere, given the 
object’s surface area. 

Students should determine an unknown radius of a sphere given the 
surface area by taking the square root of both sides of the equation. 
They are not expected to determine an unknown radius of a sphere 
given the volume because they are not familiar with cube roots. This will 
be explored in the Unit: Roots and Powers. Discussions surrounding 
volume and missing measures, however, may be beneficial. When a 
sporting goods company, for example, makes a racquetball, they know 
the required volume of the racquetball and can use the volume formula 
to determine the radius.

M3.9 Solve	a	problem	that	
involves surface area or volume, 
using an object or its labelled 
diagram of a composite 3-D 
object.

Students determined the surface area of composite objects involving 
right prisms and right cylinders in Grade 9. They will now determine 
the surface area and volume of composite objects made from right 
prisms, right pyramids, right cylinders, right cones, and spheres. When 
determining surface area, encourage students to keep the context of 
the problem in mind. To determine the surface area of a straw, for 
example,  the shape of which is a cylinder, the top and bottom would 
not be included.  When decomposing a composite object, encourage 
students to identify the 3-D shapes: right cones, right cylinders, right 
prisms, right pyraimids and spheres. They should recognize that when 
calculating the surface area of a composite object, the area of overlap 
must be taken into consideration. They cannot simply determine the 
sum of the surface areas of each 3-D object. 
The volume of a composite object is determined by adding and 
subtracting the volumes independent of the overlap. In the following 
diagram, for example, the volume of the composite object can be 
determined by subtracting the volume of the inside cylinder from the 
total volume of the cone and the larger cylinder.

Students should be given opportunities to explore the surface area and 
volume of composite objects in the environment. 
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Suggested Assessment Strategies Resources/Notes

MEASUREMENT

General Outcome: Develop spatial sense and proportional reasoning.

Foundations and Pre-Calculus 
Mathematics 10

1.6: Surface Area and Volume of a 
Sphere 

TR: pp. 26−29 

DVD: Animation 1.6 
           Smart Lesson 1.6      

SB: pp. 45−54

PB: pp. 40−49

 
1.7: Solving Problems Involving 
Objects

TR: pp. 30−32

DVD: Animation 1.7 
           Smart Lesson 1.7      

SB: pp. 55−61

PB: pp. 50−58

Paper and Pencil

•	 Ask	students	to	answer	the	following:

(i)  A sphere has a surface area of 80 in2. Determine the 
diameter.                                                                     

(M3.8)

          (ii) Determine how much paint is needed to paint the outside of 
 the following composite 3-D object.

                                                                                 (M3.2, M3.9)

(iii)  Calculate the volume of the following figure:

(M3.4, M3.9)

Performance

•	 Ask	students	to	combine	three	or	more	shapes,	including	prisms,	
pyramids and cylinders to make an interesting sculpture. Use 
appropriate units, metric or imperial, to label its dimensions and 
find the total surface area and volume of the sculpture. 

(M3.1, M3.2, M3.4, M3.9)

Authorized Resource
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TRIGONOMETRY

In this unit, students will extend their study of right triangles to 
determine side lengths and acute angle measures that cannot be found 
using the Pythagorean theorem and/or properties of similar triangles. 
This will involve the development and use of the sine, cosine and 
tangent ratios.

The tangent ratio will be explored first since it relates to situations 
involving angles of inclination. Students will develop a better 
understanding of the ratio and an appreciation of its practical value 
by determining the height of a variety of objects. Students will then 
proceed to work with right triangles involving sine and cosine ratios. 
When solving right triangle problems, they will determine which 
ratio is appropriate by the information given. They will assess the 
reasonableness of their answers and identify errors in both their 
problem solving approach and in their subsequent calculations. 

Trigonometry has a wide variety of practical applications. It is used 
to measure large distances on land, on water, and in space. It is also 
used in navigation, music, architecture, economics, pharmacy, and in a 
variety of physical and life sciences. To show the wider applicability of 
these ratios, students should be exposed to a variety of situations that 
involve national and/or provincial building standards.  Some examples 
include determining if the wheel chair ramp at a local building meets 
National Building Code guidelines or if a roof has an acceptable pitch 
for asphalt shingles. 

Outcomes Framework

GCO

Develop spatial sense and 
proportional reasoning. 

Focus and Context

Unit Overview

SCO M4 

Develop and apply the  primary 
trigonometric ratios (sine, cosine, 
tangent) to solve problems that involve 
right triangles.
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TRIGONOMETRY

Mathematics 9 Mathematics 1201 Mathematics 11
Measurement

not addressed

M4  Develop and apply the  
primary trigonometric ratios 
(sine, cosine, tangent) to 
solve problems that involve 
right triangles. 
[C, CN, PS, R, T, V]

2201 (Geometry)

G3  Solve problems that involve 
the cosine law and the sine 
law, excluding the ambiguous 
case. 
[CN, PS, R]

2200 (Trigonometry)

T2  Solve problems, using the 
three primary trigonometric 
ratios for angles from 0˚ to 
360˚ in standard position. 
[C, ME, PS, R, T, V]

T3  Solve problems, using the 
cosine law and sine law, 
including the ambiguous 
case. 
[C, CN, PS, R, T]

SCO Continuum

Mathematical 
Processes

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4  Develop and apply the  
primary trigonometric ratios 
(sine, cosine, tangent) to solve 
problems that involve right 
triangles.

[C, CN, PS, R, T, V]

M4.1 Identify the hypotenuse of 
a right triangle and the opposite 
and adjacent sides for a given 
acute angle in the triangle.

Achievement Indicators: 

Trigonometry is the measurement of triangles. It is a branch of 
mathematics that deals with the relationship between the sides of a 
triangle and its angles. An understanding of the Pythagorean theorem 
and similar triangles is essential to the study of right angle trigonometry.  
In Grade 8, students developed and applied the Pythagorean theorem 
to find the length of missing sides of a right triangle (8SS1). In Grade 
9, students developed an understanding of similarity and used these 
properties to find the length of missing sides given a pair of similar 
triangles (9SS3). In this unit, students will extend their knowledge 
to solve right triangles in situations where similar triangles and the 
Pythagorean theorem are not applicable. This will involve applying 
the three primary trigonometric ratios. Trigonometry is one of the 
most practical topics in mathematics and students should have ample 
opportunity to explore and solve a wide variety of problems. 

Students are familar with the hypotenuse of a right triangle from their 
work with the Pythagorean theorem. The terms opposite and adjacent 
could be discussed in real-world contexts, such as rooms in a hotel. 
It is common for people staying at a hotel to ask for adjacent rooms 
or rooms that are across the hall from one another. Students should 
identify the given angle, or the specified unknown angle, before labeling 
the opposite and adjacent sides.  
They should work with right triangles of various sizes, and orientations, 
as well as different labels. Conventions for labelling triangles and angles 
should be discussed. Greek letters, such as θ, are often used to label 
missing angles, uppercase letters are used to identify vertices and the 
corresponding lowercase letters are used to identify the sides. 

The initial focus will be on the tangent ratio. Many real life applications 
dealing with measurement depend on the vertical and horizontal 
distances. Students will first explore the tangent ratio since it can be 
calculated using these distances. Using the definition, remind students 
that the tangent ratio does not depend on the hypotenuse. 

The tangent ratio should be explored through the use of similar right 
triangles. Students will use their knowledge of similar triangles from 
Grade 9 to construct several triangles similar to a given right triangle, 
and identify pairs of corresponding sides and angles. This can be done 
using pencil, rulers and protractors or through the use of technology 
such as Geometer’s Sketchpad. Students will specifically determine the 
ratio of the length of the opposite side to the length of the adjacent side. 
This ratio is defined as the tangent (tan) ratio. 

M4.2 Explain the relationships 
between similar right triangles 
and the definitions of the primary 
trigonometric ratios.
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

∠
Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

• Ask students to answer the following questions:

(i)  In ∆ABC, where    C = 90˚, the hypotenuse is 13 cm and the 
side opposite to angle A is 12 cm.  

 (a) What is the length of the side adjacent to angle A? 
 (b) What is the length of the side opposite to angle B?

                                               (M4.1)

(ii)  Draw (to scale) a right triangle where tan  = 0.25.                     

(M4.2)

Interview

•	 Engage	students	in	a	discussion	about	the	size	of	an	angle	when		
tanθ=1. What can be said about the angles of a right triangle when 
the tangent ratio is larger than one or less than one?     
                                                                                            (M4.2)

Journal

•	 In a right triangle the tangent of one of the acute angles is 1. 
Explain how the measures of the two legs are related. 
                                                                                               (M4.2)

2.1: The Tangent Ratio

Teacher Resource (TR): pp. 8–11

Master 2.1a, 2.2

DVD: Dynamic Lesson 2.1 
           Smart Lesson 2.1 
           TI-Nspire Activity 2.1

Student Book (SB): pp. 70–77

Preparation and Practice Book 
(PB): pp. 68–74

        

Authorized Resource
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

x
10tan 30° =

θ =
length of the oppositesidetan
length of the adjacent side

M4		Continued...

Achievement Indicator: 

Students should have an understanding of the tangent ratio in terms 
of the lengths of the sides. For instance, in the diagram below, students 
should realize that the length of AB is half the length of BC. This 
understanding will allow students to assess the reasonableness of their 
calculations involving trigonometric ratios.

A

B C

tan C =  0.5

It is important for students to realize that the tangent ratio depends only 
on the measure  of the acute angle and not on the size of the triangle.

The tangent ratio is defined as:

M4.2 (Continued) Explain the 
relationships between similar 
right triangles and the definitions 
of the primary trigonometric 
ratios.

M4.3 Use	the	primary	
trigonometric ratios to determine 
the measure of a missing angle in 
a right triangle.

M4.4 Use	the	primary	
trigonometric ratios to determine 
the length of a missing side in a 
right triangle.

In any triangle, if measurements of two angles of the triangle are known, 
the measure of the third angle can be calculated since the sum of the 
measures of the angles must equal 180˚. In a right triangle, students 
will use the tangent ratio to determine the measure of the missing acute 
angle given only the lengths of the opposite and adjacent side. This 
will require the use of the inverse of the tangent ratio. Practice with the 
calculator is essential and students should be aware of the need to work 
in degree mode.

Students previously used the Pythagorean theorem in Grade 9 to find 
the length of the third side of a right triangle when given the lengths 
of two sides.  Through the use of the tangent ratio, the length of a 
side can now be determined if only one leg length and one acute angle 
measurement are provided.  

In Grade 9, students solved equations of the form          (9PR3). A 
review of this skill may be necessary as students will now solve equations 
of this type involving trigonometric ratios. They will be exposed to 
equations such as                      or                 when finding the length of 
the opposite or adjacent side. Encourage students to approximate the 
answer in the final step.

Students should judge the reasonableness of their answers. Consider 
asking questions such as: Should the opposite side be longer or shorter 
than the adjacent side? Should the measure of the acute angle be greater 
than or less than 45˚?

= b
ca
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

2.1: The Tangent Ratio

2.2: Using the Tangent Ratio to 
Calculate Lengths

TR: pp. 8–11, 12−15

Master 2.1a, 2.1b, 2.1c, 2.2

DVD: Dynamic Lesson 2.1 
           Smart Lesson 2.1, 2.2  
           TI-Nspire Activity 2.1 
           Animation 2.2

SB: pp. 70–77, 78 − 83

PB: pp. 68–74, 75 − 83

Paper and Pencil

•	 Given	a	right	triangle	with	acute	angle	θ and tan θ =1.875,                 
ask students to find the length of the side opposite angle θ if  
the side adjacent to angle θ is 2000 m.

                                           (M4.4)

•	 Ask	students	to	complete	the	following:

 (i) Find and correct the error in the following calculation:

                                                

                                       

                                        10tan20˚= x

                                        3.64=x

(M4.4)

 (ii) By examining the side lengths and angle measures of the  
 right triangle above, explain why x=3.64 must be incorrect.        

                                                                                                     (M4.4)

                          

Authorized Resource

x

10

20 °

x
10tan 20° =
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4		Continued...

Achievement Indicator: 

Emphasis will be on real world applications using the tangent ratio. 
Students will first work with problems involving one right triangle. Only 
after they have been introduced to all three primary trigonometric ratios 
will problem solving situations involving two or more right triangles be 
introduced.

The solution to many problems requires the measurement of line 
segments and angles. When a ruler or tape measure is used to determine 
the length of a segment, or a protractor is used to find the measure of 
an angle, direct measurement is used. In many situations, however, 
it is inconvenient or impossible to make measurements directly. It 
is difficult to directly measure the height of a tree or the width of a 
river, for example. These measurements often need to be found by 
indirect methods. Starting with some known lengths of segments or 
angle measures, the tangent ratio can be applied to indirectly find the 
measurement in question. 

A clinometer (a protractor-like device used to measure angles) can be 
used to gather data for the indirect measurement of the height of an 
object. This would be a good opportunity to introduce the term angle 
of elevation. This concept will be revisited later in this section when 
students are formally exposed to solving problems involving angle of 
elevation. Using the clinometer, students can measure the angle between 
the horizontal and the line of sight to the top of the object. Measuring 
the horizontal distance from the observer to the object provides the data 
needed to allow the object’s height to be calculated using trigonometry. 
This activity is designed to provide students with an opportunity to 
perform a task and develop a sense of how practical mathematics can 
be. To link this to the workplace, invite a surveyer to visit the class and 
describe the requirements of his/her job, show the tools used on the job, 
and discuss and demonstrate how they would perform a similar task. 

Students will also use the term angle of inclination. This is a new 
term and should be discussed in the context of problem solving.  The 
angle of inclination is the acute angle between a horizontal and a line 
segment. Examples include the inclination of a roof or staircase, the 
grade or inclination of a road, and the inclination of a ladder or ski lift. 
Motorists, carpenters, bicyclists and roofers, for example, should have an 
understanding of this concept.

M4.5 Solve	a	problem	that	
involves indirect and direct 
measurement, using the 
trigonometric ratios, the 
Pythagorean theorem and 
measurement instruments such as 
a clinometer or metre stick.



59MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

2.1:The Tangent Ratio

2.2: Using the Tangent Ratio to 
Calculate Lengths

2.3: Math Lab: Measuring an 
Inaccessible Height 

TR: pp. 8-12, 12-15, 16-18

Master 2.4

DVD: Animation 2.2 
           Smart Lesson 2.1, 2.2, 2.3

SB: pp. 68–74, 75−83, 84-86

PB: pp. 68–74, 75−83, 84-86

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/trigonometry/
clinometeractivity.html

•	 Classroom clip of students 
using the clinometer to 
measure the height of various 
objects

Note

A description of the construction 
of a clinometer  can be found on 
pp. 84-85 of the student book.   

Paper and Pencil

•	 The dimensions of a rectangle are 20 cm by 30 cm. Ask   
students to determine the size of the angle created by the   
diagonal and the longer side.

                                                 (M4.5)

•		 Two	ships leave a common point. Ship A sails 3.4 km due West 
and Ship B sails 4.5 km due North.  Ask students to describe how 
Ship A could get to Ship B’s position.

                                               (M4.5) 

•		 Ask	students	to	calculate	the	angle	of	inclination	to point B in the 
topographical map of the island. Note that the elevation change 
is 125 m and the distance from A to B is 850 m. Students could 
then explore topographical maps of their own area to calculate the 
average angle of inclination between two points. 

(M4.5)
Performance

•	 Set up four stations and have groups of students find the height of 
various objects, using a clinometer, and record their results using 
trigonometry. Some objects may include the height of a basketball 
net, the height of a clock on the wall, the height of a gym wall, 
and the height of a door. 

(M4.5)
Presentation

•	 Students could research a real life application of right triangle 
trigonometry and then create a poster which illustrates this 
application.

(M4.5)

Authorized Resource
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4		Continued...

Achievement Indicator: 

Similar to the tangent ratio, the sine and cosine ratio should be 
developed through investigation. These ratios can be discovered through 
paper and pencil activities or through the use of technology such as 
Geometer’s Sketchpad. Students will specifically compare many similar 
right triangles to determine the ratio of the following lengths: 

	 •	 opposite	to	hypotenuse 
•	 adjacent	to	hypotenuse	

These ratios are defined as the sine (sin) and cosine (cos) ratios and are 
written as:    

  
    

It is important for students to realize that the values of the sine and 
cosine ratios depend only on the angle, not the size of the triangle. 

Unlike the tangent ratio, the sine ratio and cosine ratio both depend on 
the length of the hypotenuse. They should also have an understanding 
of the value of sine and cosine ratios in terms of the lengths of the sides. 

 

M

TH

sin M = 0.8
 The length of HT is 0.8 times the  

                                                     length of MT.

 

M

TH

cos M = 0.5

 

    The length  of MH is 0.5 times the  

                                                     length of MT .

This understanding will allow students to assess the reasonableness of 
their calculations involving the trigonometric ratios.

θ θ= =
lengthof opposite side lengthof adjacent sidesin cos
lengthof hypotenuse lengthof hypotenuse

M4.2 (Continued) Explain the 
relationships between similar 
right triangles and the definitions 
of the primary trigonometric 
ratios.
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

Journal

•	 Ask	students	to	respond	to	the	following:	

(i)  Discuss the possible values of sine, cosine and tangent for 
acute angles. How is tangent different than sine and cosine 
and how can this difference be explained?                                                                                                  

                                                    (M4.2)

(ii)  As an angle size increases from zero to ninety, the value of     
sine increases but the value of cosine decreases. Explain why  
this happens. 

 (M4.2)

(iii) Ask students to evaluate tan 30˚ and             . What do you 
notice? Evaluate these expressions for other acute angles to 
confirm your conclusion.  

       (M4.2)

Interview

•		 Ask	the	students	to	discuss	the	relationship	between	trigonometry	
and similar triangles. How is trigonometry developed from similar 
triangles? What are the advantages of trigonometry over similarity? 

(M4.2)

Paper and Pencil

•	 Ask	students	to	answer	the	following:

(i)  For homework, Bern was asked to construct any right 
triangle and to find the measure of the angles. He realizes 
that he has a ruler and his calculator, but he has left his 
protractor at school. How can he complete the homework 
assignment? (Note: Students studied the converse of the 
Pythagorean theorem in Grade 8.)

(M4.2)

(ii)  In ΔABC, vertex C is a right angle. Which trigonometric 
ratio has the same trigonometric value as sin A?

  

 
                                                     

(M4.2)

2.4: The Sine and Cosine Ratios

TR: pp.19-22

Master 2.5

DVD: Animation 2.4 
           Smart Lesson 2.4 
           TI-Nspire 2.4

SB: pp. 89-96

PB: pp. 89-96

A

BC

c
b

a

Authorized Resource

sin30
cos30

°
°
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4		Continued...

Achievement Indicators: 

The sine and cosine ratios can be used to determine the measure of 
a missing angle. Students should be introduced to situations where 
the sine and cosine ratio could be used instead of the tangent ratio. 
Consider the following:

To use the tangent ratio, students would first have to determine the 
length of the adjacent side using the Pythagorean theorem and then 
calculate the missing angle. The sine ratio, however, could be used more 
efficiently to find the value of θ since sine depends on the length of the 
opposite side and the hypotenuse, both of which are given. Students 
should be encouraged to use the sine ratio and cosine ratio to determine 
the measure of an acute angle in a right triangle when the length of the 
hypotenuse and the length of a leg are given.

To find the missing angle students must set up the correct trigonometric 
ratio and use the corresponding trigonometric inverse function. 
Students worked with the calculator key strokes for inverse tangent, so 
working with sine and cosine should be a natural extension.

Students should also use the cosine and sine ratios to determine the 
lengths of missing sides. It is important that students are able to identify 
which of the three primary trigonometric ratios should be used to solve 
a given problem. The focus should be on selecting the most efficient 
method. 

Continue to encourage students to judge the reasonableness of their 
answers. Ask students to consider the following questions: Is the leg 
smaller than the length of the hypotenuse?  Is the shortest side opposite 
the smallest angle? 

7

θ
4

M4.3 (Continued)	Use	the	
primary trigonometric ratios 
to determine the measure of a 
missing angle in a right triangle.

M4.4 (Coninued)	Use	the	
primary trigonometric ratios to 
determine the length of a missing 
side in a right triangle.
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•	 Ask	students	to	complete	the	following:

(i) A regular pentagon is inscribed in a circle with a radius of   
5 m. Determine the area of the pentagon.  
                                                                        (M4.3, M4.4) 

(ii) The sides of a rectangle are 12 cm and 5 cm. What are the       
measures of the angles formed by the diagonal? 
                                                                                    (M4.3)

(iii)  Using a rectangular piece of plywood (shaded region), a 
ramp was built with the dimensions as shown. Approximate 
the area of the plywood to the nearest tenth of a square 
metre.

 (M4.3)

•		 Ask	students	to	identify	the	error(s)	in	the	following	calculations.	
They should determine the correct solution and explain how the 
person doing this question could have easily discovered that there 
was an error. 
Solve for x:      

                       x = 16(sin 25˚) 
                      x = 6.8 cm

 (M4.4)

Performance

•		 Students	could	make	a	graffiti	wall.	Each	student	draws	a	right	
triangle on a sticky note, labels the right angle, and marks one 
acute angle with a star. They also write a length value for any 
two sides. Have them post their notes on the wall. Students then 
choose a sticky note other than their own and determine which 
ratio can be identified. They then place it in the appropriate 
section of the board under the sine, cosine or tangent. Students 
then choose another sticky note and solve for the indicated angle.                                                                                                                                           
                                                                                            (M4.3)

2.4: The Sine and Cosine Ratios

2.5: Using the Sine and Cosine 
Ratios to Calculate Lengths

TR: pp. 19-22, 23-26

DVD: Animation Lesson 2.4 
           Smart Lesson 2.4 
           TI-Nspire 2.4

SB: pp. 89-96, 97-104

PB: pp. 89-96, 97-107

Authorized Resource

0.7 m
2 m9°

16 cm

x

25°
16sin 25 x

° =
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4		Continued...

Achievement Indicator: 

Emphasis will be on real world applications that require the use of the 
sine ratio and the cosine ratio. As with the tangent ratio, direct and 
indirect measurement will be used and the focus will be on solving 
problems involving a single right triangle.  

Students will solve problems involving angle of elevation. The angle 
formed by the horizontal and a line of sight above the horizontal is 
called the angle of elevation. Students can illustrate their understanding 
of this concept by suggesting situations in the real world that involve 
angle of elevation. Examples include a child in a tree fort looking up at a 
plane and a person on the ground looking up at a cat in the tree.

Solving problems involving angle of elevation involves transferring 
information regarding distances and angles to a right triangle. Consider 
the following: 

At a distance of 22 ft. from a tree, the angle of elevation of the top of a 
tree is 35˚. Find the height of the tree rounded to the nearest foot.

  

A common mistake when working with angle of elevation is incorrectly 
transferring information to the corresponding right triangle. To help 
avoid this, remind students that angle of elevation is always formed with 
the horizontal and never with the vertical. 

Substituting θ=35˚and l =22 ft., 
students would use the tangent ratio 
to find the height of the tree, h.

M4.5 (Continued)	Solve	a	
problem that involves indirect 
and direct measurement, using 
the trigonometric ratios, the 
Pythagorean theorem and 
measurement instruments such as 
a clinometer or metre stick.
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	answer	the	following:

(i)  A 13 m tall farmhouse is located 28.0 m away from a tree. 
The angle of elevation from the roof of the house to the top 
of the tree is 30˚. What is the height of the tree?

(M4.5)

(ii)  A pilot starts his takeoff and climbs steadily at an angle 
of 13˚. Determine the horizontal distance the plane has 
travelled when it has climbed 5.6 km along its flight path. 
Express your answer to the nearest tenth of a kilometre.

(M4.5)

(iii)  Calculate the volume and surface area of the right triangular 
prism.

(M4.5)

Authorized Resource

8 cm

10 cm
55°

2.4: The Sine and Cosine Ratios

2.5: Using the Sine and Cosine 
Ratios to Calculate Lengths

TR: pp. 19-22, 23-26

DVD: Animation Lesson 2.4 
           Smart Lesson 2.4 
           TI-Nspire 2.4

SB: pp. 89-96, 97-104

PB: pp. 89-96, 97-107
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

( )7sin 52 t
° =

M4		Continued...

Achievement Indicator: 

Problems involving the angle of depression will also be developed when 
working with one triangle. The angle of depression is the angle between 
the horizontal and the line of sight to an object beneath the horizontal. 
The complement of the angle of depression will be used to help find 
the unknown measure in a right triangle. Students may not have been 
introduced to the terms complement or complementary in previous 
grades. Therefore, it is important to define these terms. Consider the 
following: 

 

Students will find the complement of 38˚ and use the sine ratio to find 
the unknown length, t                       .  

There is no explicit connection made between the angle of elevation 
and the angle of depression. Although the angle of elevation is equal 
to the angle of depression, this relationship will not be covered here 
since students have not yet been exposed to the Parallel Line Theorem 
and alternate interior angles. Students could, however, explore this 
relationship by comparing the measures of the angles in a given 
problem.

T L

P
38°

7

t

M4.5 (Continued)	Solve	a	
problem that involves indirect 
and direct measurement, using 
the trigonometric ratios, the 
Pythagorean theorem and 
measurement instruments such as 
a clinometer or metre stick.
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•	 The	angle	of	depression	from	an	airplane	to	the	beginning	of	
the runway is 28˚. If the altitude of the airplane is 3000 m, 
ask students to determine the distance from the airplane to the 
beginning of the runway.  
                                                                                        (M4.5) 

Authorized Resource

2.4: The Sine and Cosine Ratios

2.5: Using the Sine and Cosine 
Ratios to Calculate Lengths

TR: pp. 19-22, 23-26

DVD: Animation Lesson 2.4 
           Smart Lesson 2.4 
           TI-Nspire 2.4

SB: pp. 89-96, 97-104

PB: pp. 89-96, 97-107
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4		Continued...

Students will use their knowledge of the trigonometric ratios and 
the Pythagorean theorem to solve right triangle problems. They will 
determine the measures of all unknown sides and angles in the triangle. 
Students should be exposed to the following situations:

•	 Given	a	side	and	angle	of	a	right	triangle,	find	the	remaining	sides	
and angle.

•	 Given	two	sides	of	a	right	triangle,	find	the	remaining	side	and	the	
angles.  

Students may have difficulty deciding where to start when solving 
right triangles. The order in which unknown measurements are found 
will depend on the specific problem and their personal choice. A few 
guidelines, however, would be helpful. Students should:

•	 Sketch,	label	and	place	all	known	information	correctly	on	the	
triangle.

•	 Use	the	given	information	to	select	the	correct	trigonometric	ratio	
and/or apply the Pythagorean theorem.

•	 Apply	the	knowledge	that	the	sum	of	the	angles	in	a	triangle	
equals 180˚.

Students should be encouraged to verify their work. If trigonometry was 
used to find the lengths of the missing sides, the Pythagorean theorem 
can be used to verify the results. When verifying angle measurements, 
encourage students to ensure that the sum of the angles equals 180˚. 
Students should also check the reasonableness of their answers by 
ensuring that the smallest angle, for example, is opposite the shortest 
side. 

Students need to be cognizant of the variations in final answers that 
can arise when calculated values are used in subsequent calculations. 
Students should not be solving for an angle or a side length, 
approximating the measurement and then use that approximation in 
another calculation. This approximation of an angle or side length 
will lead to less accurate answers. Encourage students to use given 
information whenever possible. 

Achievement Indicator: 

M4.6 Solve	right	triangles.
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

∠ Foundations and Pre-Calculus 
Mathematics 10

2.6: Applying the Trigonometric 
Ratios

TR: pp. 27-30

DVD: Animation 2.6 
           Smart Lesson 2.6

SB: pp.105-112

PB: pp.108-116

Paper and Pencil

•	 In	∆DEF,    E = 90˚ and     D = 34˚.  If  DE=12 cm, determine 
the perimeter of the object.

                                                                                      (M4.4, M4.6)

•		 Ask	students	to	solve	the	triangle	and	then	explain	how	they	
could check their answers with and without trigonometry.

(M4.3, M4.4, M4.6)

Authorized Resource

17 cm

20 cm

∠
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

M4		Continued...

Achievement Indicator: 
Students are expected to solve problems involving two or more 
right triangles using a combination of trigonometric ratios and the 
Pythagorean theorem. They should be presented with problems that 
require multi-step solutions. A strategy for solving the problem must be 
developed before a solution is attempted. 

Consider the following : 

To calculate the length of CB, more than one triangle will be used. 
Students should recognize that there is not enough information given 
in DCB to solve for x and will, therefore, have to use ACD to 
determine the length of CD. 

M4.7 Solve	a	problem	that	
involves one or more right 
triangles by applying the primary 
trigonometric ratios or the 
Pythagorean theorem.

When solving problems involving more than one right triangle, consider 
the following:      

•	 Students	should	be	exposed	to	three-dimensional	problems.	When	
solving a three-dimensional problem, it is important for students 
to be able to visualize right triangles within the diagram. Students 
can then redraw the right triangles in two dimension and use the 
appropriate trigonometric ratio and/or apply the Pythagorean 
theorem.

Using a 2-dimensional diagram, the value of x can be determined in 
∆ACD using the Pythagorean theorem. The tangent ratio can then be 
applied to find the measure of θ in ∆APC.

⇒

x

5

θ
AC

P

C

AD

x

5

5

20°

A

C

BD

x

72.5
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Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•	 A	tourist	at	Point	Amour	sees	a	fishing	boat	at	an	angle	of	
depression of 23˚ and a sailboat at an angle of depression of 9˚.  If 
the tourist is 33.5 m above the water, ask students to determine 
how far apart the two vessels are.

                                               

(M4.4, M4.7)

•		 Ask	students	to	determine	the	shortest	distance	between	A	and	B	
in the rectangular prism shown.

(M4.4, M4.7)

•		 Ask	students	to	determine	the	value	of	x in the following diagram:

(M4.4, M4.7)

•	 From a hotel window 100 m above street level, David observes a 
bus moving away from the hotel. The angle of depression of the bus 
changes from 36˚ to 20˚. Determine the distance the bus travels 
during this change to the nearest metre. 
                 (M4.4, M4.7)

2.7: Solving Problems Involving 
More than One Right Triangle

TR: pp.31-34

Master 2.6

DVD: Animation 2.7 
          Smart Lesson 2.7

SB: pp.113-121

PB. pp.117-125

Authorized Resource

22 cm

10 cm

55°x
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Specific Outcomes

TRIGONOMETRY

Suggestions for Teaching and Learning

Students will be expected to

Measurement

•	 Students should solve problems with triangles in the same plane or 
in planes that are perpendicular to each other, such as: 
Two buildings are separated by an alley. Joan is looking out of a 
window 55 feet above the ground in one building. She estimates 
that the measurement of the angle of depression to the base of the 
second building to be 18˚ and the angle of elevation to the top to be 
33˚. How tall is the second building? 

 

Students will use the tangent ratio to find the length of TW.

 

•	 Once	students	solve	problems	with	triangles	in	the	same	plane,	
they should be exposed to solving problems, using trigonometry, 
by considering triangles with a common side in different 
planes. In the diagram, for example,                     are mutually                                         
perpendicular. Right triangle trigonometry could be used to find the 
length of BC.

For example: Given the following diagram, find the length of BC. 

It is not an outcome of this course to solve problems involving right
triangles which are not mutually perpendicular. 

M4		Continued...

Achievement Indicator: 

W

T

55 ft.

y

x
18°

33°

, ,AO BO CO

A

B

C

o
32°

40 m

y
x

55
xtan18

tan 33
55 yTW

°

°

=

=

= +

M4.7 (Continued)	Solve	a	
problem that involves one or more 
right triangles by applying the 
primary trigonometric ratios or 
the Pythagorean theorem.



73MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

TRIGONOMETRY

General Outcome: Develop spatial sense and proportional reasoning

2.7: Solving Problems Involving 
More than One Right Triangle

TR: pp.31-34

Master 2.6

DVD: Animation 2.7 
           Smart Lesson 2.7

SB: pp.113-121

PB. pp.117-125

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	answer	the	following	questions:

(i)  The leaning tower of Pisa was 5.50˚ from vertical in the 
1990’s.  The Italian government was afraid it would topple 
over and decided to straighten it a little to stabilize the 
structure. When work was completed in 2001, the tower 
leaned 3.99˚ from vertical. The tower is 55.614 m up the 
side. How much taller did the tower get? 

(M4.4, M4.7)

(ii)  A lighthouse is located at the top of a cliff. From a point 
150 m offshore, the angle of elevation of the foot of the 
lighthouse is 25˚ and the angle of elevation of the top of the 
lighthouse is 31˚. Determine the height of the lighthouse to 
the nearest tenth of a metre.

(M4.4, M4.7)

(iii)  Find the length of AB to the nearest tenth of a metre.

(M4.4, M4.7)

Authorized Resource

31°

42°

A
B

D C89 m
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ROOTS AND POWERS

In this unit, students will be introduced to factors and multiples of 
whole numbers, and perfect squares, perfect cubes, and their roots.  
root.  Students will determine the square roots of perfect squares 
and the cube roots of perfect cubes. Work with the number system 
will be extended to include irrational numbers. Students will gain an 
understanding of how irrational numbers, along with natural numbers, 
whole numbers, integers and rational numbers, comprise the real 
number system. They will determine an approximation for the nth root 
of non-perfect powers, including indices up to and including 5. They 
will convert entire radicals to mixed radicals in simplest form and vice 
versa. 

Students will explore powers that have negative and fractional 
exponents, as well as powers with negative and variable bases. They 
will express radicals as powers with rational exponents and vice versa. 
They will also develop and apply exponent laws using expressions with 
rational and variable bases and integral and rational exponents. 

Students will solve problems involving exponent laws and radicals.  
Real-life contexts such as population growth, financial problems 
involving appreciation and depreciation of investments and area and 
volume should be incorporated throughout this unit.  These concepts 
arise in subsequent topics, including solving radical equations in 
M2201/M2200 and solving exponential equations in M3201/M3200.

Focus and Context

Unit Overview
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ROOTS AND POWERS

Outcomes Framework

GCO

Develop algebraic reasoning and 
number sense.

SCO AN1

Demonstrate an understanding 
of factors of whole numbers by 
determining the:

•	 prime factors

•	 greatest common factor

•	 least common multiple

•	 square root

•	 cube root.

SCO AN2

Demonstrate an understanding of 
irrational numbers by:

•	 representing, identifying and 
simplifying irrational numbers

•	 ordering irrational numbers. 

SCO AN3

Demonstrate an understanding 
of powers with integral and 
rational exponents.
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ROOTS AND POWERS

    Mathematics 9     Mathematics 1201    Mathematics 11

Number Algebra and Number

not addressed AN1 Demonstrate an 
understanding of factors 
of whole numbers by 
determining the: 

•	 prime	factors
•	  greatest common factor
•	 least	common	multiple
•	 square	root
•	 cube	root.
[CN, ME, R]

not addressed

9N3  Demonstrate an 
understanding of rational 
numbers by:

•	 comparing and ordering 
rational numbers

•	 solving problems that 
involve arithmetic 
operations on rational 
numbers. 
[C, CN, PS, R, T, V]

AN2 Demonstrate an 
understanding of irrational 
numbers by: 

•	 representing, identifying 
and simplifying irrational 
numbers

•	 ordering irrational 
numbers. 
[CN, ME, R, V]

2200 (Algebra and Number)

AN2 Solve problems that involve 
operations on radicals and 
radical expressions with 
numerical and variable 
radicands.  
[CN, ME, PS, R]

AN3 Solve problems that involve 
radical equations (limited 
to square roots). 
[C, PS, R]

2201 (Number and Logic)

NL3  Solve problems that involve 
operations on radicals and     
radical expressions with  
numerical and variable 
radicands (limited to sqaure 
roots). 
[CN, ME, PS, R]

NL4  Solve problems that involve 
radical equations (limited 
to square roots or cube 
roots). 
[C, PS, R]

SCO Continuum



MATHEMATICS 1201 CURRICULUM GUIDE 2015 79

ROOTS AND POWERS

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization

   Mathematics 9    Mathematics 1201    Mathematics 11

Number Algebra and Number

9N1  Demonstrate an 
understanding of powers 
with integral bases 
(excluding base 0) and 
whole number exponents 
by:

•	 representing repeated 
multiplication using 
powers

•	 using patterns to show 
that a power with an 
exponent of zero is 
equal to one

•	 solving problems 
involving powers. 
[C, CN, PS, R]

9N2 Demonstrate an 
understanding of operations 
on powers with integral 
bases (excluding base 0) and 
whole number exponents:

•	 (am)(an)	=	am+n

•	 am ÷ an	=	am-n, m > n
•	 (am)n	=	amn

•	
 
     [C, CN, PS, R, T]

AN3 Demonstrate an 
understanding of powers with 
integral and rational 
exponents. 
[C, CN, PS, R]

not addressed

Mathematical 
Processes
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN1.1 Determine the prime 
factors of a whole number.

Achievement Indicators: 

AN1  Demonstrate an 
understanding of factors of       
whole numbers by determining 
the: 

•	 prime	factors

•	 greatest	common	factor

•	 least	common	multiple

•	 square	root

•	 cube	root.

[CN, ME, R]

In Grades 8 and 9, students determined the square root of whole 
numbers and rational numbers that were perfect squares (8N1,9N5). 
Students will now identify perfect cubes and determine the cube roots 
of whole numbers. In Grade 6, students were introduced prime and 
composite numbers, and prime factorization (6N3). In this unit, the 
greatest common factor (GCF) and the least common multiple (LCM) 
of two or more whole numbers will be determined using a variety of 
strategies. Students are expected to develop a conceptual understanding 
of factors, multiples, square roots and cube roots without the use 
of technology. These concepts and skills will build the foundation 
necessary to work with polynomials.

A review of prime numbers, composite numbers and prime factorization 
may be necessary before students are introduced to prime factors. When 
a factor of a number has exactly two divisors, 1 and itself, the factor is 
a prime factor. Students should differentiate between prime factors and 
prime factorization. The factors of 24, for example, are 1, 2, 3, 4, 6, 8, 
12 and 24. The prime factors are 2 and 3, but the prime factorization 
is expressed as 2×2×2×3 or 23×3. Students were exposed to factor trees 
in Grade 6 and divisibility rules in Grade 7 (7N1). Whether students 
use factor trees to determine the prime factors of a whole number or 
repeated division of prime numbers, discussion around divisibility 
rules may be warranted here. By inspection, students should be able to 
recognize, for example, that the number 90 is even. Therefore, 2 is a 
factor.

Initiate a discussion explaining why the numbers 0 and 1 have no 
prime factors. Students should realize that when 1 is divided by a prime 
number, the answer is never a whole number.  This indicates that 1 has 
no prime factors. When discussing the number zero, it is divisible by all 
prime numbers (0÷2=0, 0÷3=0 etc.).  At first glance, it seems that zero 
has an infinite number of prime factors. However, if 2 is a factor of 0, 
then so is the number zero. Since division by zero is inadmissible, zero 
has no prime factors. 

AN1.2 Explain why the numbers 
0 and 1 have no prime factors.
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.1: Factors and Multiples of 
Whole Numbers

Teacher Resource (TR): pp.8-11

Master 3.1a

DVD: Animation 3.1 
           Smart Lesson 3.1

Student Book (SB): pp.134-141

Preparation and Practice Book 
(PB): pp.134-141

Note

It is recommended that the 
outcomes covered in section 
3.1, 3.2 and unit 4 be addressed 
prior to the remainder of unit 3 
(section 3.3-3.8). Exposure to 
the greatest common factor and 
exponent rules would be benficial 
before multiplying and factoring 
polynomials. 

Paper and Pencil 

•	 Ask	students	to	determine	the	prime	factors	for	each	of	the	
following using factor trees:

(i)  54
(ii)   180
                                                      (AN1.1)

•	 Ask	students	to	find	the	prime	factors	of	the	following:	

(i)  75    
(ii)  120  
(iii)  512

                                                                             (AN1.1)

Journal

•		 Ask	students	to	explain	whether	the	numbers	0	and	1	should	be	
considered prime numbers.  

                                 (AN1.2)

Performance

•	 Students	could	play	the	following	game:

Organize students in groups of two. Have students draw 2 
playing cards (take out the face cards) to create a 2-digit number.
Player A determines the prime factors of the number and then 
adds up the prime factors to determine the score. Player B will 
continue the same procedure. The first player to reach 50 points 
wins.

 (AN1.1)

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

Recognition of prime facors and prime factorization aid in the 
calculations of the greatest common factor (GCF) and least common 
multiple (LCM). Students should determine the GCF of a set of whole 
numbers using a variety of strategies. Students could list the factors of 
120 and 180, for example, and from the lists identify the GCF:
Factors of 120: 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 20, 24, 30, 40, 60, 120
Factors of 180: 1, 2, 3, 4, 5, 6, 9, 10, 12, 15, 18, 20, 30, 36, 45, 60,  
  90, 180
In analyzing these lists, they should conclude that the GCF is 60. 
As an alternative, students could use a Venn diagram to organize the 
data to show common and unique factors.

The common factors for 120 and 180 are shown in the intersection 
portion of the Venn diagram. The GCF is 60. 

Students could also use prime factorization to determine the GCF.                                                    
           

After determining the prime factorization of each number, students 
should multiply the common prime factors. The GCF is the product of 
the minimum power of each prime factor. This method is more efficient 
when the numbers are large. Students could once again use a Venn 
diagram to organize the data. 

 

The common prime factors for 120 and 180 are 2, 2, 3, and 5, as seen 
in the intersection. Determining the product of these prime factors 
results in a GCF of 60.

Students should find the GCF for various sets of numbers and use the 
GCF to simplify fractions. 

Achievement Indicator: 

AN1		Continued...

AN1.3 Determine, using a 
variety of strategies, the greatest 
common factor or least common 
multiple of a set of whole 
numbers, and explain the process.
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.1: Factors and Multiples of 
Whole Numbers

TR: pp.8-11

Master 3.1a

DVD: Animation 3.1 
           Smart Lesson 3.1

SB: pp.134-141

PB: pp.134-141

Paper and Pencil

•	 Ask	students	to	find	the	GCF	of	the	following:	

(i)  45 and 80
(ii)  20, 54 and 72
(iii)  75, 200, and 250

(AN1.3)

•		 Ask	students	to	use	the	GCF	to	simplify	the	following	fractions:	

(i) 165
385

  (ii) 

(AN1.3)

1260
2310

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

In Grade 6, students were exposed to the term multiple. This will now 
be extended to include the least common multiple. Similar to finding 
the GCF, students should be exposed to a variety of strategies when 
determining the LCM. The LCM can be determined concretely through 
the use of linking cubes. Repeated multiples of cubes can be linked until 
a common length is determined. 

Students could list the multiples of each number and find the smallest 
common number that appears in both lists. Using this strategy, they 
could determine the LCM for 12 and 18: 

Multiples of 12: 12, 24, 36, 48, ...

Multiples of 18: 18, 36, 54, ...

The LCM is 36. 

Students could also use prime factorization to determine the LCM:

Using this strategy, they should recognize that the LCM is the product 
of the maximum power of each prime factor.  
As an alternative, students could use a Venn diagram to organize the 
data to determine the LCM.                                                           

This strategy should help students visualize that the LCM is the product 
of the common prime factors (represented by the shaded section) and 
the remaining prime factors (unshaded section). 

Students should have find the LCM for various sets of numbers and use 
this concept when adding or subtracting fractions. 

Achievement Indicator: 

AN1		Continued...

2 32 3

12 18

AN1.3 (Continued) Determine, 
using a variety of strategies, the 
greatest common factor or least 
common multiple of a set of whole 
numbers, and explain the process.
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.1: Factors and Multiples of 
Whole Numbers

TR: pp.8-11

Master 3.1a

DVD: Animation 3.1 
           Smart Lesson 3.1

SB: pp.134-141

PB: pp.134-141

Paper and Pencil

•	   Ask students to find the LCM of the following using two methods: 
(i) 18 and 24
(ii) 16 and 40
(iii) 27 and 45
(iv) 15, 24, and 32

(AN1.3)

•	 Ask	students	to	answer	the	following:

(ii)  Pencils come in packages of 10. Erasers come in packages of  
12. Jason wants to purchase the smallest number of pencils  
and erasers so that he will have exactly 1 eraser per pencil.   
How many packages of pencils and erasers should Jason buy?

(AN1.3, AN1.4)

(iii)  Athletes are participating in a race on a circular track. One 
trip around a track is 440 yards. One runner can complete 
one lap in 8 minutes, the other runner can complete it in 6 
minutes. How long will it take for both runners to arrive at 
their starting point together if they start at the same time and 
maintain their pace? What will be the distance travelled at 
this time?

(AN1.3, AN1.4)

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

Achievement Indicators: 

AN1		Continued...

AN1.5 Determine, concretely, 
whether a given whole number is 
a perfect square, a perfect cube or 
neither.

AN1.6 Determine, using a 
variety of strategies, the square 
root of a perfect square, and 
explain the process.

In Grade 8, perfect square numbers were connected to the area of 
squares (8N1). When determining the square root of a whole number, 
students should be encouraged to view the area of the square as the 
perfect square number, and either dimension of the square as the square 
root. Students can model perfect squares concretely using square tiles. 
For example, a square with side length 3 has an area of 9 tiles. 
         
      

 
Students can use a variety of strategies to determine the square root of 
a perfect square. The first symbolic method is prime factorization. If 
a number is the product of two equal factors or if the factors can be 
grouped in equivalent sets, the number is a perfect square. For example, 
324 is a perfect square since it can be rewritten as (2×3×3)×(2×3×3), 
therefore the value of 324 is 2×3×3 =18.
Another method involves whether a number has an odd or even number 
of factors. If a number has an odd number of factors, the number is a 
perfect square. When the factors are listed in order, the middle factor is 
defined to be the square root. Through class discussion, students should 
recognize the odd factor appears twice since factors occur in pairs. 
Factors of 36, for example, are 1, 2, 3, 4, 6, 9, 12, 18, 36. There are 9 
factors, which is an odd number. Therefore, 36 is a perfect square and 6, 
the middle factor, is the square root.

3

3
9339 2 == or

AN1.4	Solve	problems	that	
involve prime factors, greatest 
common factors, least common 
multiples, square roots or cube 
roots.

Students should be given a variety of real life problem solving situations 
that involve determining the GCF or LCM. They often have difficulty 
recognizing whether GCF or LCM should be used. Encourage them 
to look for key ideas and words when solving word problems. Ask 
questions such as:

•	 Are you trying to split objects into smaller sections? (GCF)

•	 Are you trying to equally distribute 2 or more sets of items into 
their largest grouping? (GCF)

•	 Are you trying to purchase or gather multiple items so that you have 
enough? (LCM)

•	 Are you trying to determine when an event will happen again at the 
same time (a repeating event)? (LCM)
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.2: Perfect Squares, Perfect 
Cubes, and Their Roots

TR: pp.12-15

DVD: Animation 3.2 
           Smart Lesson 3.2

SB: pp.142-149

PB: pp.142-149

Paper and Pencil 

•	 Ask	students	to	complete	the	following:

(i)  List the factors of 256. Use the factors to determine   
the square root of 256.

(AN1.6)

(ii)  If 1000 linking cubes were combined to make a giant cube,  
what is the area of each face?         
          
            (AN1.7)

•		 Ask	students	to	simplify	the	following:	

(i) 
     
(ii) 

(iii) 

(AN1.6, AN1.7)

3 343

3121 216−

3 364 1000 25+ ÷

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

3 216 6=

Students should be encouraged to use these methods to find the square 
root of perfect squares and the cube root of perfect cubes until they 
become proficient with them. Only then should students be exposed to 
technology. Ensure that students know how to use the square root and 
cube root function on the calculator. If the square root or cube root of 
the number is not a rational number, the number is neither a perfect 
square nor a perfect cube. 

Students will solve problems involving area of squares and volume of 
cubes which require the use of square roots and cube roots.  They will 
be challenged to work with area and volume involving variables as they 
progress through this unit. Students also apply the concept of square 
roots when using the Pythagorean theorem to solve for a missing side of 
a right angled triangle.

Achievement Indicators: 

AN1		Continued...

When determining the cube root of a whole number, students should 
view the perfect cube number as the volume and the cube root as any 
one of the three equivalent dimensions. Students can model perfect 
cubes concretely using linking cubes. For example, a cube with side 
length 4 has a volume of 64 cubes. They can verify the value of the 
volume using the formula V=l×w×h developed in Grade 8(8SS4).

The notation 3 64 4= is new to students. Therefore, the cube root 
symbol      and the term index will have to be explained. Other roots 
are similarly defined and identified by the index given. In square root, 
an index of 2 is understood and usually not written. Similar to square 
root, students can use prime factorization as a method to find the cube 
root of whole numbers as well. If a number is the product of three 
equal factors or when the factors can be grouped in equivalent sets of 
three, the number is a perfect cube. For example, 216 can be written as 
(2×3)×(2×3)×(2×3). Therefore, the value of                  .          

3

AN1.7 Determine, using a 
variety of strategies, the cube root 
of a perfect cube, and explain the 
process.

AN1.5 (Continued) Determine, 
concretely, whether a given whole 
number is a perfect square, a 
perfect cube or neither.

AN1.6 (Continued) Determine, 
using a variety of strategies, the 
square root of a perfect square, 
and explain the process.

AN1.4	(Continued)	Solve	
problems that involve prime 
factors, greatest common factors, 
least common multiples, square 
roots or cube roots.
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.2: Perfect Squares, Perfect 
Cubes, and Their Roots

TR: pp.12-15

DVD: Animation 3.2 
           Smart Lesson 3.2

SB: pp.142-149

PB: pp.142-149

Paper and Pencil

•	 Ask	students	to	complete	the	following	questions:
(i)  David’s rectangular living room is 12m by 6m. He has a 

square rug that covers half the area of the floor. What is the 
side length of the square rug?                                    

              (AN1.4)
(ii)  What is the length of the side of a square farm which 

contains 1764 yd.2? How far apart are its opposite corners?
(AN1.4)

(iii)  If the volume of a cube is 125m3, what is the expression for 
the length of each side?                                               
             (AN1.4)

(iv)  A large aquarium has a volume of 125m3. It has glass on the  
bottom and four sides but no top. The edges are reinforced  
with angle iron. 

     (a)  What is the area of glass required?
     (b)  What is the length of angle iron required? 

          (AN1.4)    
(v)  A right rectangular prism measures 9 in. x 8 in. x 24 in. 

What are the dimensions of a cube with the same
         volume?                                                                      
                                                                                          (AN1.4)
(vi)  Determine, using a variety of strategies, the cube root of 

3375.                  
                                                                                  (AN1.7)

(vii)  A cube has a volume of  2744 cm3. What is the diagonal
 distance through the cube from one corner to the opposite 

corner?              
              
 
 
             (AN1.4)

(viii) The lowest whole number which is both a perfect square and 
a perfect cube is the number 1. Ask students to determine 
the next lowest whole number which is both a perfect square 
and a perfect cube, and have them explain the strategy they 
used.

                                                                             (AN1.5, AN1.7)

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

164
81

2
3=

AN2.1 Explain, using examples, 
the meaning of the index of a 
radical.

Achievement Indicator: 

AN2  Demonstrate an 
understanding of irrational 
numbers by: 

•	 representing,	identifying	
and simplifying irrational 
numbers

•	 ordering	irrational	
numbers.

[CN, ME, R, V]

Rational numbers were introduced in Grade 9 when students compared, 
ordered and solved problems that involved arithmetic operations on 
rational numbers (9N3). They also determined the square root of 
positive rational numbers that were perfect squares and approximated 
the square root of positive rational numbers that were non-perfect 
squares (9N5, 9N6). This work with the number system will now be 
extended to include irrational numbers.

The concept of square root and cube root were developed earlier (AN1) 
and will now be extended to roots including the nth root using the 
notation n x  where n is the index and x is the radicand. It should be 
emphasized that when there is no numerical index stated, the value of 
the index is 2. For example, 36 indicates a square root with an index 
of 2. Although students could be exposed to an index of any value, the 
focus will be on an index having a maximum value of 5. 

The relationship between the exponent in a power and the index in a 
radical should be developed. For example, if                  then                                

                   .( )4 162
3 81=
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Paper and Pencil

•	 Ask	students	to	identify	the	index	and	the	radicand	for	each	of	the	
following:

(i) 3 5
(ii) 
(iii) 28   

 (AN2.1)

Journal

•		 Ask	students	to	respond	to	the	following:	

 You are at home when your friend calls and tells you he does not 
know what the index of a radical is. Explain, in your own words, 
what you would say to help him understand this concept. 

(AN2.1) 

 

Foundations and Pre-Calculus 
Mathematics 10

4.1: Math Lab: Estimating Roots

TR: pp.8-10

Master 4.1a, 4.1b

DVD: Smart Lesson 4.1

SB: pp.204-206

PB: pp.202-205

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN2		Continued...

AN2.2	Sort	a	set	of	numbers	into	
rational and irrational numbers.

Achievement Indicators: 

AN2.3 Represent	using	a	graphic	
organizer,	the	relationship	among	
the subsets of the real numbers 
(natural, whole, integer, rational, 
irrational).

In this course, the value of a radical is either a rational or irrational 
number. Radicals that are square roots of perfect squares, cube roots of 
perfect cubes, and so on, are rational numbers. For example, 3 64  is 
rational because 64 is a perfect cube (i.e., (4)3=64). When students are 
determining whether or not a number such as 3 0.32 is rational, they can 
rewrite the radicand as a fraction. The number 0.32 can be rewritten 
as 32

100  or 8
25 . They should recognize that 8 is a perfect cube but 25 is 

not. Therefore, 3 0.32 is an irrational number. The decimal form of 3 0.32  
neither repeats nor terminates and cannot be written in fractional form.

The use of a calculator can help students verify whether a radical 
is rational or irrational. For example, 3 5 1.709975947≈ . However, 
(1.709975947)3=5.000000003. Since the value does not equal exactly 5, 
3 5 is irrational. Students should be aware that calculators have different 
keystrokes for finding roots.

The set of irrational numbers is now added to the family of natural 
numbers, whole numbers, integers, and rational numbers. The irrational 
numbers together with the rational numbers form the real number 
system. A graphic organizer, such as a Venn diagram, is a good way to 
visualize the various subsets of the real number system. 

Irrational

Rational
Integers

Whole

Natural

Real Numbers 

3
4

−

3.56−

0-1 4 

10

21 3

3

6.25
-1

2 π 5−
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Performance

•	 Provide	students	with	a	bag	of	numbers	and	ask	them	to	sort	them	
into rational and irrational numbers. 

(AN2.2)

Paper and Pencil

•	 Ask	students	to	complete	the	following:

																																																																			Sample	Response

(AN2.3)

•		 Ask	students	to	sort	the	following	numbers	into	rational	and	
irrational numbers: 

 π
1 2

,  4, -6, 9,  17, ,  -
2 3

 (AN2.2)

Interview

•	 Ask	students	to	determine	if	each	of	the	following	statements	
are sometimes true, always true or never true, and justify their 
choices.

(i)  All whole numbers are integers.
(ii)  All integers are whole numbers.
(iii)  If a number is a rational number, then it is also an integer.
(iv)  If a number is an integer, then it is also a rational number.
(v)  There is a number which is both rational and irrational.

(AN2.3)

Foundations and Pre-Calculus 
Mathematics 10

4.2: Irrational Numbers

TR: pp.11-14

Master 4.2, 4.3

DVD: Smart Lesson 4.2

SB: pp.207-212

PB: pp.206-210

IRRATIONAL 
NUMBERS

DEFINITION CHARACTERISTICS/FACTS

EXAMPLES NON-EXAMPLES
IRRATIONAL 
NUMBERS

DEFINITION CHARACTERISTICS/FACTS

EXAMPLES NON-EXAMPLES

π
5

2.1432...

-5
16

3.45454545...

A number that cannot 
be written as a fraction

Non-terminating 
decimals are irrational 
numbers
The square root of 
a number that is not 
a perfect square is 
an irrational

Non-terminating 
decimals
The square root of 
a number that is not 
a perfect square 

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

n n nab a b= ×

n x
na x

AN2		Continued...

AN2.4 Determine an 
approximate value of a given 
irrational number.

Achievement Indicators: 

AN2.5 Approximate the 
locations of irrational numbers 
on a number line, using a variety 
of strategies, and explain the 
reasoning.

AN2.6 Order a set of irrational 
numbers on a number line.

An understanding of the nth root will enable students to calculate the 
exact root of a perfect power or approximate the root of a  
non-perfect power. Although calculators are useful for approximations, 
students should be encouraged to use mental math and benchmarks 
in estimating. In Grade 9, students used upper and lower benchmarks 
to approximate square roots of non-perfect square rational numbers 
(9N5, 9N6). This strategy can be adapted to approximate the nth root 
of rational numbers. For example, to approximate 3 10 , students should 
identify the closest perfect cubes 3 8 2= and 3 27 3= . Since 10 is closer 
to 8, the value of 3 10 would be closer to 2. Students can select numbers 
close to 2 and check with a calculator (e.g., 2.23=10.648, 2.13=9.261). 
Students should conclude that 3 10  is approxiamatley 2.2. Once 
students have obtained their estimate they can place the radical on a 
number line. 

This outcome does not address the situation where the index of a radical 
is even and the radicand is negative. However, this could provide an 
opportunity to discuss why the square root of a negative number, for 
example, does not belong to the real number system.

Although the focus will be on the principal or positive root, a class 
discussion is warranted about the nth root where n is even. For example, 
24 = 16 and (-2)4 = 16. Therefore, the 4th root of 16 could be 2 or -2. 
Remind students that the principal square root is represented by the 
radical sign .

AN2.7 Express a radical as a 
mixed radical in simplest form 
(limited to numerical radicands).

AN2.8 Express a mixed radical 
as an entire radical (limited to 
numerical radicands).

Students will work with mixed radicals expressed as          and entire 
radicals expressed in the form       . They will not be required to convert 
between mixed and entire radicals with variable radicands until  
M2201/M2200. 

To express a radical as either a mixed or entire radical, students will 
need to apply the multiplicative property of radicals:                           ,             
where n is a natural number and a and b are real numbers. This 
property could be developed through the use of perfect squares. 
Consider the following: 25 4 100 10× = = is the same as 

25 4× =5×2=10.       

When a mixed radical is expressed in simplest form, the radicand 
contains no perfect square factors other than 1. Students will write an 
equivalent radical expression as the product of two factors, one of which 
is the greatest perfect square, cube etc., depending on the index of the 
radical. 
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Paper and Pencil

•	 Ask	students to determine an approximate value of each of the 
following:

(i) 3 28−
(ii) 20                                                                          (AN2.4) 

•	 Ask	students	to	complete	the	following:

(i) Change the following mixed radicals to entire radicals.

         

(ii) Order the following mixed radicals from smallest to 
largest.  

  
                                                        (AN2.4, AN2.6, AN2.8)

Journal

•	 Ask	students	to	respond	to	the	following:

(i) Susie has missed class and does not know how to determine 
an approximate value of an irrational number. Explain to 
Susie, in your own words, how this may be done. 

(ii) Dean was given a list of different radicals. He wants to 
determine if they are exact or approximate, and determine 
the approximate location of each on a number line. Describe 
a method he can use and justify his reasoning.                               

                                                                             (AN2.4, AN2.5) 

Performance

•	 Teachers could set up a clothesline across the whiteboard to 
represent a number line with several benchmarks identified. Each 
student is given a card with an expression of an irrational value. 
They have to pin the card along the number line. They should be 
able to explain why they placed the card in that position.                                           

                                                                                        (AN2.5,AN2.6)

Foundations and Pre-Calculus 
Mathematics 10

4.2: Irrational Numbers

TR: pp.11-14

Master 4.2, 4.3

DVD: Smart Lesson 4.2

SB: pp.207-212

PB: pp.206-210

4.3: Mixed and Entire Radicals

TR: pp.15-18

DVD: Animation 4.3 
           Smart Lesson 4.3

SB: pp.213-219

PB: pp.211-218

332 5, 3 3, 2 3, 3 2−

332 5, 3 3, 2 3, 3 2−

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN2		Continued...

Achievement Indicators: 

When simplifying 3 54 , for example, students should rewrite the 
radicand as 3 27 2× and proceed with the multiplicative property 
of radicals. If students have difficulty finding the greatest perfect nth 
power, students could use prime factorization to reduce the value of the 
radicand:  

Encourage students to factor out the greatest perfect nth factor. 
Otherwise, the process will require more than one step to obtain the 
simplest radical. When simplifying 32 , for example, students can 
rewrite the radicand as 16 2× or           . Although both forms will 
lead to the correct answer, the most efficient method is when one of 
the factors is the largest possible perfect factor. Students may have 
difficulty understanding that a mixed radical is equivalent to the entire 
radical. For example, students may think that 4 2 is smaller than       . 
To illustrate that these expressions are equivalent, students may use 
calculators to determine approximations for both.  

Students will also be expected to express a mixed radical as an entire 
radical, limited to numerical radicands. They will not be expected to 
rewrite expressions such as 3 8x y  as an entire radical. Any number can 
be written as the square root of its square, the cube root of its cube and 
so on. Students can use this strategy to write a mixed radical as an entire 
radical by writing the leading number as a radical, then multiplying the 
radicands. For example, 53 2  is rewritten as 55 53 2 486× = . 

Common student errors occur when rewriting the mixed radical as an 
entire radical. For example, the index may not be taken into account. 
When asked to express 53 2 as an entire radical, for example, students 
may write 5 5 53 2 3 2 6= × = . Students should explore examples 
requiring them to convert mixed radicals with negative coefficients to 
entire radicals for both even and odd indices. For example, students 
should recognize that           can be rewritten as           or           .      
However,           is not equivalent to         .

Whether a radical is expressed as a mixed or an entire radical, students 
can order radicals by first expressing each radical as an entire radical. 
Students can compare the expressions 3 2 and 2 3 ,for example, 
by rewriting the radicals as 18 and 12 . Challenge students to use 
benchmarks when approximating the value of the radical and placing 
them on a number line. They can verify their estimates using a 
calculator.

4 8×

32 5− 3 40− 3 40−
2 5− 20−

32

AN2.7 (Continued) Express 
a radical as a mixed radical 
in simplest form (limited to 
numerical radicands).

AN2.8 (Continued) Express a 
mixed radical as an entire radical 
(limited to numerical radicands).
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Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10 

4.3: Mixed and Entire Radicals

TR: pp.15-18

DVD: Animation 4.3 
           Smart Lesson 4.3

SB: pp.213-219

PB: pp.211-218

Suggested Resource

•	 Grade 9 Teacher Resource 
CD Unit 5 Masters Addition 
Activity 4: Polymatch. This 
template can be modified for 
the radical matching game.

Performance 

•	 Students	could	work	in	groups	of	3	or	4.	Each	group	will	be	given	
a deck of cards. Each card will have a different mixed radical. The 
group will then work together to sort the cards from largest to 
smallest. The first group with the cards sorted in the correct order 
wins the competition.

(AN2.4, AN2.6,AN2.8)

•		 In groups of two, students could play a Radical Matching Game. 
Give students a deck of cards containing pairs that display 
equivalent mixed radicals and entire radicals. All cards should be 
placed face down on the table. The first student turns over 2 of 
the cards, looking for a pair. If they get a pair, they remove the 
cards and go again. If the overturned cards do not form a pair, it 
is the other player’s turn. The player with the most matches at the 
end of the game wins.                                           (AN2.7, AN2.8)

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN3  Demonstrate an  
understanding of powers with  
integral and rational  
exponents.	

[C, CN, PS, R]

AN3.1 Explain, using patterns, 
why

 ( )m
n

m
n aa = , a ≠ 0.

Achievement Indicators: 

AN3.2 Express powers with 
rational exponents as radicals and 
vice versa.

In Grade 9 students developed and worked with powers having integral 
bases (excluding base 0) and whole number exponents (9N1, 9N2).  
This will now be extended to include powers using fractional exponents 
and negative exponents, as well as powers with rational and variable 
bases.

The relationship between rational exponents and radicals can be 
developed through the use of patterns. It is a good idea to begin with 
the following law:

•	
1
n na a= , where n > 0

Focus should be placed on the development of an understanding of the 
multiplicative property of radicals and exponents and radicals using 
am×an=am+n where m and n are whole numbers. Students were exposed to 
this exponent law in Grade 9 (9N2). Consider the following:

      Students should recognize that  
                  3 and 

1
23 are equivalent 

      expressions.
                  

This leads to work with expressions where the numerator, m, in the 
fractional exponent is greater than 1.

•	 	 ( ) ( )
m m mnn na a a= = where n > 0, m > 0

Consider the following example where the value of      can be written as 
1
nm× or 1

n m× .  

    

=
=

= 3

=
=

= 3

m
n

( )
( )
( )

3
4

1
4

1
4

3

3

34

16

16

16

16

×=

=

=

( )
( )

3
4

1
4

1
4

3

3

34

16

16

16

(16 )

×=

=

=

3 3×
1 1
2 23 3×
1 1
2 23 +

13
33×

9



99MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

ROOTS AND POWERS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

4.4: Fractional Exponents and 
Radicals

TR: pp.19-22

DVD: Animation 4.4 
           Smart Lesson 4.4

SB: pp.222-228

PB: pp.219-223

Performance

•		 Create	a	set	of	cards	containing	pairs	that	display	powers	with	
rational exponents on one card and the corresponding radical on 
the other. One card is distributed to each student in the room. 
Students need to find the student with the matching card and sit 
down. The goal is to be both quick and correct.  

(AN3.2)

Paper and Pencil

•	 Ask students to answer the following: 

(i)  Express each power as a radical:

  (a)
2
38    (b)

1

432    (c)
3

45    (d)       (e)  

(ii)  Express each radical as a power:

  (a) 34 4    (b) 5 36   

(AN3.2) 

2
3( 4)−

3
416−

Authorized Resource
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Specific Outcomes

ROOTS AND POWERS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

Discussion around whether the value of       is a rational or irrational 
number may be warranted here. Students identified the value of a radical 
as either rational or irrational earlier in this unit. They can now extend 
this knowledge to determine if       is rational. Students should recognize 
that if       (i.e., n a ) is rational then       is also rational. For example,         
is a rational number because 32 has a perfect 5th root.

Students should express powers with rational exponents as radicals 
and vice versa. They should be encouraged to use mental math when 
dealing with rational numbers. When evaluating 

2
38 , for example, 

students should initially be thinking about taking the cube root of 
8 and then squaring it before actually writing it as a radical, ( )2

3 8 . 
Alternatively, students could square the 8 first and then take the cube 
root of 64. While both will result in 4, taking the nth root first will make 
calculations easier.

In Grade 9, students dealt with the role of parenthesis in powers with 
integral bases and whole number exponents. Students should be aware 
of the difference between        and           , for example. 

A common error occurs when students use the numerator rather 
than the denominator as the index of the radical. Students may also 
struggle with the use of parentheses. When approximating irrational 
numbers, proficiency with a calculator is important. Remind students 
that evaluating expressions such as

2
54 requires the correct placement 

of brackets. Otherwise, each operation will be calculated in order, 
displaying an incorrect answer.

Achievement Indicators: 

AN3		Continued...

AN3.3 Solve	a	problem	that	
involves exponent laws or radicals.

Word problems can be modelled using rational exponents. Although 
students can estimate using a calculator, encourage them to use mental 
math to solve the problem by rewriting the rational exponent as a 
radical. When given the formula                    where m= 8, for example 
students can give the exact answer by rewriting as                     . ( )230.5 8T =

m
na

m
na

1
na m

na

2
38− ( )

2
38−

4
532

2
30.5T m=

AN3.1 (Continued) Explain, 
using patterns, why

 ( )m
n

m
n aa = , a ≠ 0.

AN3.2 (Continued) Express 
powers with rational exponents as 
radicals and vice versa.
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Paper and Pencil 

•	 Ask students to complete the following:

(i)  A cube-shaped storage container has a volume of 24.453m3. 
What are the dimensions of the container to the nearest 
tenth? 

(AN3.3)

(ii)  The area (A) of a face of a cube is given by,                where V 
represents the volume of the cube. If V = 64 cm3, determine 
the value of A. 

(AN3.2, AN3.3) 

(iii)  The value of a car (V) is given by the equation:

( )= 232000 0.85
t

V  where t represents how old the vehicle 
is. Estimate the value of the car after 5 years.

(AN3.2, AN3.3)

 (iv) Ask students to respond to the following:

  Is 
2
532− equal to ( )

2
532− ? Explain your reasoning.

(AN3.3)

2
3A V=

Foundations and Pre-Calculus 
Mathematics 10

4.4: Fractional Exponents and 
Radicals

TR: pp.19-22

DVD: Animation 4.4 
           Smart Lesson 4.4

SB: pp.222-228

PB: pp.219-223

Authorized Resource
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AN3.4 Explain, using patterns, 
why

                 ,  a ≠ 0 .  

Achievement Indicators: 

AN3		Continued...

The following exponent law should be developed through the use of 
patterns:

•	 n
n

a
a 1

=−
, a ≠ 0   

Students could apply the rule am÷an=am-n, previously developed in Grade 
9, and use repeated multiplication to show that 2

1
3

and 3-2 are equivalent 
expressions.

42 33 ÷

=
3333

33
×××

×

=
3
1

3
1

3
3

3
3

×××

= 23
1

42 33 ÷
= 423 −

= 23−

 

As an alternative, students could show that the two expressions are 
equivalent by applying the rules a0=1 and am÷an=am-n along with 
repeated multiplication.                                           

                                         

                                      

            

            

42 33 ÷ =
3333

33
×××

×

                  =
3
1

3
1

3
3

3
3

×××

                  = 23
1

                  =
0

2
3
3

                  = 0 23 −

                  = 23−

1
n

n
aa− =

AN3.3 (Continued)	Solve	a	
problem that involves exponent 
laws or radicals.
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4.5: Negative Exponents And 
Reciprocals

TR: pp.23-26

DVD: Animation 4.5 
           Smart Lesson 4.5 
           TI-Nspire Activity 4.5

SB: pp.229-234

PB: pp.224-231

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	write	each	of	the	following	as	a	power	with	a	
positive exponent:

 (i)  4−2  

 (ii)  

(AN3.4) 

Authorized Resource

( )
1
22

3
−
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( ) ( )−
≠

32
3 28 8

27 27

( ) ( )2 232
3 2

−
=

( )2
1
2
3

9
4=

Students are expected to work with expressions with negative integer 
exponents. They will relate powers with negative exponents to 
reciprocals of powers with corresponding positive exponents. When 
simplifying ( )−22

3 , for example, the exponent law can be used to rewrite 
this as               . 

 
Once students have time to practice this law, they may recognize the 
same answer occurs if the reciprocal of the base is raised to the positive 
exponent. For example,                      . Teachers should be aware of 
comon errors that occur when students are working with negative 
exponents. Some students believe that a power with a negative exponent 
results in a negative answer.  When asked to evaluate     , for example, 
some students write 3-2= -9 rather than 2 1

93− = . 

The exponent law will now be extended to include negative rational 
exponents. Students will apply the meaning of rational exponents and 
negative exponents to rewrite, simplify and evaluate expressions.  

Discussions about the value of the exponent may be warranted here. 
Consider           , for example. can be written as the product of  
(-1) ( )1

3 (2). Since the order of multiplication does not matter, taking 
the reciprocal, the cube root and squaring can be performed in any 
order:

Another error when working with negative rational exponents occurs 
when students incorrectly use the reciprocal of the exponent rather than 
the base (i.e.,                       ).

Achievement Indicators: 
AN3  Continued...

AN3.3 (Continued)	Solve	a	
problem that involves exponent 
laws or radicals.

AN3.4 (Continued) Explain, 
using patterns, why

                 ,  a ≠ 0 .  1
n

n
aa− =

( )
2
38

27
−
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Foundations and Pre-Calculus 
Mathematics 10

4.5: Negative Exponents And 
Reciprocals

TR: pp.23-26

DVD: Animation 4.5 
           Smart Lesson 4.5 
           TI-Nspire Activity 4.5

SB: pp. 229-234

PB: pp.224-231

4.6: Applying the Exponent Laws

TR: pp.27-30

Master 4.1c

DVD: Animation 4.6 
           Smart Lesson 4.6

SB: pp.237-243

PB: pp.232-242

Authorized Resource
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Achievement Indicators: 

AN3		Continued...

In Grade 9, students worked with exponent laws limited to powers 
having integral bases (excluding base 0) and whole number exponents 
(9N1). This will be the first time students will apply exponent laws to 
expressions having rational and variable bases, as well as integral and 
rational exponents. 

Exponents laws that were developed for integral bases can also be 
applied to variable bases. The only difference is that the expression 
cannot be evaluated until a value for the variable is known. When 
simplifying expressions involving multiple exponent laws, such as 

( )3 2
2 7

2
2
8
a b
a b

− −
students should consider the following guidelines:

•	 Simplify the expression inside the brackets.

•	 Remove the brackets by applying the exponent laws for products of 
powers, quotients of powers, or powers of powers.

•	 Write the simplest expression using positive exponents. 

Exponent rules and radicals have practical applications. Students should 
be exposed to problems involving interest rates, half-life, population, etc. 
Formulas for the different types of problems should be provided since 
students do not develop exponential equations until M3201/M3200. 
In addition, problems involving surface area and volume of 3-D objects 
should be incorporated here. Students should solve problems such as: 

A cylinder has a height of 6.4 m and volume 219.0 m3. What is the 
surface area of the cylinder to the nearest square metre? 

Encourage students to solve for the radius of the cylinder by raising each 
side of the equation to the power of one half. 

Challenge students to work with area and volume involving variables. 
Ask students, for example, to determine the side length of a square with 
area 144x4y6. While students are not expected to determine the square 
root of a radical with a variable radicand, they could determine the side 
length by raising the expression to the power of one half.     

Students are expected to evaluate algebraic expressions. They should 
substitute assigned values into the variable expression and evaluate using 
order of operations. Encourage students to simplify the expression using 
the laws of exponents before substituting the given numbers for the 
variables. 

AN3.5 Apply the exponent laws:

to expressions with rational and 
variable bases and integral and 
rational exponents, and explain 
the reasoning.

• ( )( )m n m na a a +=

• ( ) ( )m n m na a a −÷ =

• ( )m n mna a=

• ( )m m mab a b=

• , 0
n n

n

a a
b

b b
= ≠⎛ ⎞

⎜ ⎟
⎝ ⎠

AN3.3 (Continued)	Solve	a	
problem that involves exponent 
laws or radicals.
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4.6: Applying the Exponent Laws

TR: pp.27-30

DVD: Animation 4.6 
           Smart Lesson 4.6

SB: pp:237-243

PB: pp.232-242

Foundations and Pre-Calculus 
Mathematics 10

Authorized ResourcePaper and Pencil

•	 Ask students to simplify each of the following expressions:

(i) 2 3

3

( )t
t−

        (ii) ( )2

3

2 3
6

x xy
xy

    (iii) 

1 11 2 1 12
5 4 4 2x y x y

−
− −   

   
  

 

(iv)  

(AN3.5)

•	 A sphere has a volume of 1250 cm3. What is the radius of the 
sphere to the nearest centimetre? 

(AN3.3)

Presentation

•	 Ask students to create a game that involves the use of exponent 
laws.

(AN3.5)

Performance

•	 Provide students with the net of a cube and ask them to write one 
power with a variable base on each face. Students can then build 
the cubes out of the net. Students will roll both cubes and multiply 
the powers. Next, students would roll both cubes and divide the 
powers. Students could work in pairs for this activity. 

•	 Students could create a classroom poster or paper foldable which 
outlines the exponent laws discussed in this unit.

•	 Students create a unique Bingo card for Exponent Bingo. Distribute 
a blank Bingo card to each student. Teachers should predetermine 
various expressions involving Exponent Laws they would like 
students to simplify. These expressions should be placed in a bag, 
with simplified expressions written on the board Ask students to 
write one of the simplified expressions in each square. The center 
square should remain a ‘free’ space.  
The teacher pulls an expression from a bag. Students simplify the 
expression, find its value on their card and cross it off.  The first 
person with a straight line or four corners wins, or the first person 
with an X or a T on the Bingo card could win. 

(AN3.5)

2 2
33 3

4 4
   − −   
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It is beneficial to have students analyze solutions that contain errors. 
Along with providing the correct solutions, they should be able to 
identify incorrect solutions, including why errors might have occurred 
and explain how they can be corrected. This reinforces the importance 
of recording solution steps rather than only giving a final answer. 
Students should be able to identify and correct errors such as those 
present in the following example: 

Reinforce to students the importance of explaining what error was made 
rather than only identifying where the error occurred.

3
4 3a b

AN3.6 Identify and correct 
errors in a simplification of an 
expression that involves powers.

AN3		Continued...

Achievement Indicator: 

( )( )1
4

1
4

3 1 3

3 1 3

a b a b

a a b b• • •

− −

− −
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1
3 02 2− ×

Observation

•	 Ask	students	to	brainstorm	possible	errors	when	evaluating	the	
expression below. They should be able to explain why these are 
mistakes, and then determine the correct solution.   

    
323

432

)(
)(

−

−−

yx
yx

(AN3.6)

Paper and Pencil

•	 Ask students to identify the errors in each simplification and then 
write the correct solution. 
(i)  

5

154 )(
ab
ba −−

5

44

ab
ba −

ba 4−

      (ii)  
122

3
2
3

2
1

)()( −hkhk
))(( 132 −khhk

23hk

                                               
                                              =
             =                               =
  
  =

(AN3.6)

•	 Ask students to respond to the following:

 On a test, three students evaluated               as follows:

       

                           

(i) What errors did each student make? What did each do 
correctly?

(ii) What is the correct answer?       
(AN3.6)

Performance

•	 Create centres in the classroom containing mathematical expressions 
involving the exponent laws. Students will participate in a carousel 
activity where they are asked to move throughout the centres to 
identify and correct errors.

(AN3.6)

Authorized Resource

Foundations and Pre-Calculus 
Mathematics 10

4.6: Applying the Exponent Laws

TR: pp.27-30

DVD: Animation 4.6 
           Smart Lesson 4.6

SB: pp:237-243

PB: pp.232-242

Bobby                Charlie               Michael

03
1

22 ×
−

             03
1

22 ×
−

            03
1

22 ×
−

3
1

4
−

                      3
1

2
−

                          04

3
1

4

1
                       

8
1

                              1
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FACTORS AND PRODUCTS

In Grade 9, sudents explored the multiplication and division of 
polynomial expressions by monomials. In this unit, students will 
extend this knowledge to explore the multiplication of polynomial 
expressions invoving binomials and trinomials. They will also explore 
factoring polynomials (involving GCF, trinomials of the form 
x2+bx+c, and ax2+bx+c). Perfect square trinomials and the difference 
of perfect squares will also be addressed. Factoring and multiplying 
polynomials will be explored through the use of algebra tiles, rectangle 
diagrams, and algebraic methods. These concepts should be taught 
simultaneously to reinforce their inverse relationship. 

An understanding of multiplying and factoring polynomials 
is important for work in future secondary and postsecondary 
mathematics courses and for some careers in science, engineering 
and business. Solving polynomial equations, simplifying rational 
expressions, determining non-permissible values in a rational 
expression, curve sketching, and solving trigonometric equations all 
rely on factoring polynomials. The multiplication of polynomials is 
also important in problem solving as it can be used to determine the 
equation of a graph given the x intercepts of the graph. In addition, 
binomial expressions of the form (x+y)2 can be used in illustrating and 
understanding the binomial theorem (x+y)n.

Unit Overview

Focus and Context

Outcomes Framework

GCO

Develop algebraic reasoning and 
number sense. 

SCO AN4

Demonstrate an understanding of 
the multiplication of polynomial 
expressions (limited to monomials, 
binomials and trinomials), concretely, 
pictorially and symbolically. 

SCO AN5

Demonstrate an understanding 
of common factors and trinomial 
factoring, concretely, pictorially and 
symbolically. 
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Mathematics 9 Mathematics 1201 Mathematics 11

Algebra and Number

9PR7 Model, record and 
explain the operations of 
multiplication and division 
of polynomial expressions 
(limited to polynomials of 
degree less than or equal to 
2) by monomials, concretely, 
pictorially and symbolically. 
[C, CN R, V]

AN4 Demonstrate an 
understanding of the 
multiplication of polynomial 
expressions (limited to 
monomials, binomials and 
trinomials), concretely, 
pictorially and symbolically.
[CN, R, V]

not addressed

not addressed AN5 Demonstrate an 
understanding of common 
factors and trinomial 
factoring, concretely, 
pictorially and symbolically.
[C, CN, R, V]

2200 (Relations and Functions)

RF1  Factor polynomial 
expressions of the form:

•	 ax2+bx+c, a≠0
•	 a2x2-b2y2,  a≠0, b≠0
•	 a(f(x))2+b(f(x))+c, a≠0
•	 a2(f(x))2-b2(g(y))2, a≠0, 

b≠0
where a, b and c are rational 
numbers. 
[CN, ME, R]

RF5  Solve problems that involve 
quadratic equations. 
[C, CN, PS, R, T, V]

2201 (Relations and Functions)

RF2  Solve problems that involve 
quadratic equations. 
[C, CN, PS, R, T, V]

SCO Continuum

Mathematical 
Processes

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization
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AN4 Demonstrate an 
understanding of the 
multiplication of polynomial 
expressions (limited to 
monomials, binomials and 
trinomials), concretely, pictorially 
and	symbolically. 
[CN, R, V] 
 
AN5 Demonstrate an 
understanding of common 
factors and trinomial factoring, 
concretely, pictorially and 
symbolically. 
[C, CN, R, V]

In Grade 9, students multiplied polynomials of degree less than or equal 
to 2 by a monomial (9PR7). In this unit, students extend their strategies 
for multiplying binomials to multiplying polynomials in one or more 
variables. 

In the previous unit, students were exposed to factoring when they 
found the GCF of two or more numbers using prime factorization 
(AN1). Students have no previous experience in factoring polynomials. 
They will now be expected to remove the greatest common factor from 
the terms of a polynomial and factor polynomials of the form x2+bx+c 
and ax2+bx+c. As well, students will factor perfect square trinomials, 
trinomials in two variables and a polynomial that is a difference of two 
squares. 

Multiplying and factoring polynomials should be taught simultaneously 
to reinforce their inverse relationship. Students will first multiply 
binomials of the form (x+d)(x+e) and then factor the polynomial 
x2+bx+c. They will then multiply binomials of the form (dx+e)(fx+g) and 
proceed to factor the polynomial ax2+bx+c. 

AN5.1 Explain, using examples, 
the relationship between 
multiplication and factoring of 
polynomials.

Achievement Indicators: 

AN5.2 Express a polynomial as a 
product of its factors.

AN5.3 Determine the common 
factors in the terms of a 
polynomial, and express the 
polynomial in factored form, 
concretely, pictorially and 
symbolically.

In Grade 9, students multiplied a monomial by a polynomial using the 
distributive property. For all numbers a, b and c, a(b+c)=ab+ac. Students 
will now express a polynomial written in expanded form as a product 
of its factors (ie., ab+ac	= a(b+c). Factoring polynomials is the inverse 
operation of multiplying polynomials. 

Because there are a variety of methods available, students should be 
given the opportunity to apply their own personal strategies. Students 
should determine the common factor in the terms of a polynomial 
using a rectangle model with algebra tiles. Using the algebra tiles you 
have available, decide which colour will represent positive and which 
will represent negative. Throughout this curriculum guide, shaded tiles 
represent positive values and white tiles represent negative values. 

Students should be given collections of tiles and asked to create a 
rectangle using their tiles. The factors of the polynomial are the 
dimensions of the rectangle. Encourage students to verify their factors 
by multiplying them to determine if the product is the same as the 
original polynomial.

AN5.4 Factor a polynomial and 
verify by multiplying the factors.
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Authorized Resource

3.3: Common Factors of a 
Polynomial

TR: pp. 16-19

Master 3.1c, 3.3a, 3.3b

DVD: Animation 3.3 
           Smart Lesson 3.3

SB: pp. 150-156

PB: pp. 150-161

Observation

•	 Using	algebra	tiles,	observe	students	factoring	the	following	
expressions by removing the common factor and have them record 
their answers symbolically.

(i)  4x+12
(ii)  3x-9
(iii)  x2+4x
(iv)  5x2-10
(v)  -2x2+6
(vi)  3x2+3x+6                          

  (AN5.2, AN5.3)

Performance

•		 Ask	students	to	record	the	trinomial	represented	by	the	algebra	
tiles.

They should express the polynomial in factored form and verify by
multiplying the factors. 

  (AN5.2, AN5.3, AN5.4)

Paper and Pencil

•	 Ask	students	to	determine	the	value	of	the	missing	side	of	the	
rectangle.                        

  

(AN5.2, AN5.3)

Foundations and Pre-Calculus 
Mathematics 10
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AN5  Continued...

Achievement Indicators: 

Depending on the given polynomial, it may not be possible to arrange 
the tiles as a rectangle. Instead the tiles will be arranged into equal 
groups. The trinomial 4x2-6x+4, for example, can be broken into two 
equal groups, resulting in factors of 2 and 2x2−3x+2. 

Through the use of concrete models, students should recognize patterns 
in the factors of polynomials. To assist with this work, it is important 
to record their work symbolically as they use concrete and pictorial 
representations. Ask students to analyze the relationship between a 
polynomial and its factors, starting with 4x2−6x+4 = 2(2x2−3x+2).Since 
they found the GCF of two or more numbers in the previous unit, they 
should recognize 2 as the GCF  of 4x2−6x+4. They should also realize 
that the second factor can be determined by dividing the polynomial by 
the GCF. 

To factor 4x2+10x students will have to determine the GCF of 
expressions involving variables. They have to consider the GCF of the 
coefficients, as well as the GCF of the variables. Prime factorization is a 
good way to introduce this. 

4x2=2∙2∙x∙x 
10x=2∙5∙x

The product of the common prime factors, 2x, is the GCF. To 
determine the second factor, they should again divide the original 
polynomial by the GCF. Alternatively, they could think multiplication 
(i.e., 2x × ___ = 4x2 and 2x	×	___	=	10x). This results in  
4x2+10x= 2x(2x+5).

When factoring 4x2+10x, for example, students should arrange the tiles 
in a rectangle where the product is 4x2+10x.

52 +x

x2

AN5.1 (Continued) Explain, 
using examples, the relationship 
between multiplication and 
factoring of polynomials.

AN5.2 (Continued) Express a 
polynomial as a product of its 
factors.

AN5.3 (Continued) Determine 
the common factors in the terms 
of a polynomial, and express 
the polynomial in factored 
form, concretely, pictorially and 
symbolically.

AN5.4 (Continued) Factor 
a polynomial and verify by 
multiplying the factors.
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General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.3: Common Factors of a 
Polynomial

TR: pp. 16-19

Master 3.3a, 3.3b 

DVD: Animation 3.3 
           Smart Lesson 3.3

SB: pp. 150-156

PB: pp. 150-161

Paper and Pencil

•	 Ask	students	to	factor	the	following	expressions	and	explain	why	
some expressions cannot be factored using algebra tiles.

(i)  5m2−35m
(ii)  3x4+x2

(iii)  15e2g5−20e7g2                        

(AN5.2, AN5.3)

Authorized Resource
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10 2 

5 

10 
10x10=100 10x2=20

5x10=50 5x2=10

Encourage students to check their answer by expanding the product 
using the distributive property. 

Discuss with students that the only common factor some polynomials, 
such as 2x2+3x+7, have is one. 

A common error occurs when students do not factor the expression 
completely. When factoring the trinomial 12x2+18x+24, for example, 
students may remove a common factor of 2 resulting in the product 
2(6x2+9x+12), which still contains a common factor. Although 
factorization can be completed in several steps, the most efficient 
method is identifying the GCF as the first factor. Students should verify 
the factored expression using the distributive property.

Students will use different strategies to multiply binomials of the form 
(x+d)(x+e) and to factor polynomials of the form x2+bx+c. When they 
first learned to multiply two digit numbers they used a rectangle model. 
When calculating 15×12, for example, the number 15 can be expressed 
as the sum of 10 + 5 and 12 as the sum of 10 + 2.  The sum of the 
products of the four smaller rectangles equals the product of the large 
rectangle.

         
         15×12=100+20+50+10 
                                                                                =180

Students can adopt this strategy when multiplying binomials of the 
form (x+d)(x+e). 

AN4		Continued... 
AN5		Continued...

Achievement Indicators: 

AN4.1 Explain, using examples, 
the relationship between the 
multiplication of binomials and 
the multiplication of two digit 
numbers.

AN5.1 (Continued) Explain, 
using examples, the relationship 
between multiplication and 
factoring of polynomials.

AN5.2 (Continued) Express a 
polynomial as a product of its 
factors.

AN5.3 (Continued) Determine 
the common factors in the terms 
of a polynomial, and express 
the polynomial in factored 
form, concretely, pictorially and 
symbolically.

AN5.4 (Continued) Factor 
a polynomial and verify by 
multiplying the factors.
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.3: Common Factors of a 
Polynomial

TR: pp. 16-19

Master 3.3a, 3.3b 

DVD: Animation 3.3 
           Smart Lesson 3.3

SB: pp. 150-156

PB: pp. 154-161

3.4: Math Lab: Modelling 
Trinomials as Binomial Products

TR: pp. 20-21

Master 3.1b, 3.3a, 3.3b

SB: pp. 157-158

PB: pp. 162-166

Authorized ResourcePaper and Pencil

•	 Ask	students	to	use	a	rectangle	model	to	illustrate	the	
multiplication of the following two digit numbers:  

(i) 17 × 14
(ii) 16 × 11
(iii) 21 × 12

(AN4.1)
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN4		Continued... 

Achievement Indicators: 

AN4.2 Model the multiplication 
of two given binomials, concretely 
or pictorially, and record the 
process symbolically.

AN4.3 Relate	the	multiplication	
of two binomial expressions to an 
area model.

Students should model the multiplication of two binomials concretely 
using algebra tiles, pictorially using a rectangle model and symbolically 
through the use of the distributive property. 

Concrete models are critical in mathematics because most mathematical 
ideas are abstract. The algebra tile model will create a rectangle diagram 
resulting in the product of two binomial factors. Students can multiply, 
for example, (x+2)(x-3).

The algebra tile model allows students to visualize the process. The 
product of two binomials is the sum of the tiles in the grid. In this 
model, the pairs of opposite x-tiles have a sum of zero, resulting in the 
product x2−x−6. 

Discuss how the algebra tile method illustrates the relationship  
(x+2)(x−3)=x2−x−6. 

Students should make connections between the concrete representation 
and the pictorial representation. A rectangle model can represent the 
product as shown below: 

 
(x+2)(x-3) = x2−3x+2x−6 
(x+2)(x-3) = x2−x−6 
Like terms should be combined, resulting in a product that is a 
trinomial.

-3

2 

x 

x 

(x)(-3)=-3x

(2)(x)=2x (2)(-3)=-6

(x)(x)=x2 

2x +

3x −

2x +

3x −
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

3.5: Polynomials of the Form 
x2+bx+c 

TR: pp. 22-25

Master 3.3a, 3.3b, 3.4

DVD: Animation 3.5 
           Dynamic Activity 3.5 
           Smart Lesson 3.5

SB: pp. 159- 167

PB: pp. 167-174

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/factorsandproducts/
smartboarddemonstration.html

•	 Video clips of a teacher 
modeling the multiplication 
of binomials using algebra tiles 
(Example #1 and Example #2)

Foundations and Pre-Calculus 
Mathematics 10

Observation

•	 Ask	students	to	use	algebra	tiles	to	model	the	binomial	products	
and record their answers.

(i)  (x+3)(x+5)
(ii)  (x+1)(x-4)
(iii)  (x-2)(x-5)

(AN4.2, AN4.3)

Paper and Pencil

•	 Ask	students	to	use	the	rectangle	model	to	multiply	the	following	
binomials.

(i)      (ii)

   

(iii)          

                         

(AN4.1, AN4.2, AN4.3)

•	 Ask	students	to	use	the	rectangle	model	to	multiply	the	following:	

(i)  (4x+6)(3x-5)
(ii)  (2m+2)(5m-4)
(iii)  (-3x+2)(2x-7)

(AN4.2, AN4.3)

Authorized Resource
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

As students use a concrete model or a pictorial representation, they 
should record their work symbolically through the use of the distributive 
property. When multiplying two binomials, students are applying the 
distributive property twice.  

     

     (a+b)(c+d)=a(c+d)+b(c+d) 
         =ac+ad+bc+bd

The distributive property can simplify complex calculations. 

(x+2)(x+3)= x(x+3)+2(x+3) 
     = x2+3x+2x+6 
     = x2+5x+6

As students become proficient with the distributive property, encourage 
them to do some of the process mentally. Mental multiplication of 
binomials is a valuable skill for factoring. When students have been 
exposed to a variety of examples, initiate a discussion around the 
patterns involved with multiplying binomials. For example: 

•	 How	do	the	constant	terms	in	the	binomial	factors	relate	to	the	
coefficient of the middle term in the trinomial product?

•	 How	do	the	constant	terms	in	the	binomial	factors	relate	to	the	
constant term in the trinomial product?

                                          

                       

AN4		Continued... 

Achievement Indicators: 

a

b

c d
ac ad

bc bd

AN4.2 (Continued) Model 
the multiplication of two 
given binomials, concretely or 
pictorially, and record the process 
symbolically.

AN4.3 (Continued)	Relate	the	
multiplication of two binomial 
expressions to an area model.
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.5: Polynomials of the Form 
x2+bx+c 

TR: pp. 22-25

Master 3.3a, 3.3b, 3.4

DVD: Animation 3.5 
           Dynamic Activity 3.5 
           Smart Lesson 3.5

SB: pp. 159- 167

PB: pp. 167-174

Paper and Pencil

•	 Ask	students	to	use	the	distributive	property	to	find	the	product	
of the following binomials: 

(i)  (x+5)(x+4)
(ii)  (d-1)(d+14)
(iii)  (2+f )(f-7)
(iv)  (9-w)(5-w)
(v)  (k+10)(k-40)

(AN4.2, AN4.3)

Authorized Resource
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

When students multiplied two binomials, the factors of the rectangle 
were given and the product was determined. The process of trinomial 
factoring is very similar to the process for determining the common 
factors of a polynomial. In both situations, the product of the rectangle 
are given and the factors need to be determined. Students should 
initially factor polynomials of the form x2+bx+c using algebra tiles.  

Consider the following example: 

Factor x2+7x+10

Using one positive x2 -tile, seven positive x-tiles, and ten positive unit 
tiles, students will arrange the tiles in a rectangle.  

                                          

                               

                                  x2+7x+10=(x+5)(x+2)

Students should also factor trinomials with negative terms. These 
particular examples involve using the Zero Principle. Pairs of opposite 
tiles are added to form a rectangle. As students model the factoring of 
x2+3x-10, for example, they should realize to complete the rectangle, 
two pairs of opposite x-tiles must be added. 

                                    

     

                                    

       
 
    
   x2+3x−10=(x+5)(x−2)

AN5		Continued...

Achievement Indicator: 

AN5.5 Model the factoring 
of a trinomial, concretely or 
pictorially, and record the process 
symbolically.

2+x

5+x
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.4: Math Lab: Modelling 
Trinomials as Binomial Products

3.5: Polynomials of the Form 
x2+bx+c 

TR: pp. 20-21, 22-25

Master 3.2a, 3.2b, 3.3a, 3.3b, 

DVD: Animation 3.5 
           Dynamic Activity 3.5 
           Smart Lesson 3.4, 3.5

SB: pp. 157-158, 159-167

PB: pp. 162-165, 166-174

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/factorsandproducts/
smartboarddemonstration.html

•	 Video clips of a teacher 
modeling the factoring of 
trinomials using algebra tiles 
on an interactive whiteboard 
(Example #3 and Example #4)

https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/factorsandproducts/
modelingpolynomialfactoring.
html 

•	 Classroom clip demonstrating 
students modelling the 
factoring of trinomials

Observation

•		 Ask	students	to	factor	the	following	using	algebra	tiles	and	record	
their answers symbolically:

(i)    x2+5x+6
(ii)   x2-7x+10
(iii)  x2+6x+9
(iv)   x2-3x-15

(AN5.5)

Journal

•	 Ask	students	to	respond	to	the	following:	

(i)  Explain why x2+3x+4 cannot be factored.                 
(AN5.5)

(ii)  How many integer values are there for k for which x2+kx+24 
is factorable?

(AN5.5)

Paper and Pencil

•		 Ask	students	to	factor	the	following:	

(i)  x2+15x+14
(ii)  x2+8x-48
(iii)  x2-x-72

(AN5.5)

Authorized Resource
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN5		Continued...

Achievement Indicators: 

Remind students that multiplication is commutative. Therefore, the 
order in which factors are multiplied does not matter. For example,  
(x+3)(x−1) is equivalent to (x−1)(x+3). A common student 
misconception is that (x−2)(x+4) is equivalent to (x+2)(x−4). Reinforce 
to students that changing the order of the multiplication does not 
change the signs of the constants. Remind students to check their work 
by expanding the product of binomial factors using the distributive 
property.

AN5.6 Identify and explain 
errors in a polynomial 
factorization.

Students should observe patterns that result from factoring polynomials 
of the form x2+bx+c and record their work symbolically. When the 
polynomial is written in descending order, they should recognize 
relationships between the two binomial factors and the coefficients 
of the trinomial. When the coefficient of the x2 term is one, students 
should recognize that:

•	 the	coefficient	of	the	squared	term	in	the	trinomial	is	always	1

•	 the	sum	of	the	constant	terms	in	the	binomial	factors	is	the	
coefficient of the middle term (b) in the trinomial

•	 the	linear	product	of	the	constant	terms	in	the	binomial	factors	is	
the constant term (c) in the trinomial

Students should check for a common factor before the trinomial is 
factored into two binomials. When factoring 2x2+14x+24, for example, 
the greatest common factor is 2 resulting in 2(x2+7x+12). Students 
can then continue to factor the trinomial using the sum and product 
method. 

AN5.5 (Continued) Model 
the factoring of a trinomial, 
concretely or pictorially, and 
record the process symbolically.
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.4: Math Lab: Modelling 
Trinomials as Binomial Products

3.5: Polynomials of the Form 
x2+bx+c 

TR: pp. 20-21, 22-25

Master 3.2a, 3.2b, 3.3a, 3.3b, 

DVD: Animation 3.5 
           Dynamic Activity 3.5 
           Smart Lesson 3.4, 3.5

SB: pp. 157-158, 159-167

PB: pp. 162-165, 166-174

Paper and Pencil

•	 Ask	students	to	answer	the	following:

(i) Given s2−3s−10, find and correct the mistake in the factoring 
below.

 sum=−3, product=−10 
numbers are −2 and 5 
(s−2)(s+5)

(AN5.5, AN5.6)

(ii) Given 2x2+6x-40, find and correct the mistakes in the 
factoring below.

 2x2+6x−40 
2(x2+3x−40) 
2(x−8)(x+5) 

(AN5.5, AN5.6)

Authorized Resource
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN4		Continued... 
AN5		Continued...
Achievement Indicators: 

Students should use a variety of strategies to factor trinomials of 
the form ax2+bx+c. Encourage them to use logical reasoning when 
factoring a trinomial. This is an efficient method when the values of 
the coefficients are relatively small. The ability to multiply binomials 
mentally is beneficial when using this method. Students will produce 
possible binomial products relating the constant term and the leading 
coefficient of the trinomial. When factoring 2x2+7x+6, for example, 
the coefficient of the 1st term in the binomials are factors of 2 and the 
coefficient of the 2nd terms in the binomials are factors of 6. Students 
will check the various representations of the binomial products by using 
the distributive property.
 
Students should continue to use algebra tiles to factor polynomials of 
the form ax2+bx+c  and record the process symbolically. 
This process is the same as that used to factor polynomials of the form 
x2+bx+c using algebra tiles. Students should analyze their concrete 
models to develop factoring by decomposition by making connections 
between the factors of the polynomial and a, b, and c. This will 
allow them to move to the pictorial and symbolic representation and 
strengthen their understanding of this method of factoring. When 
factoring the trinomial ax2+bx+c, students must determine the factors of 
the product ac which have a sum of  b. 

 
 

Students should adapt the strategies for multiplying binomials of the 
form (x+e)(x+g) to multiply binomials of the form (dx+e)(fx+g). It is 
important to reinforce the use of algebra tiles and the rectangle model, 
and continue to encourage them to check their work symbolically 
through the use of the distributive property. The product (3x-2)(2x+3), 
for example, can be modeled as follows.

32 +x

23 −x

AN4.2 (Continued) Model 
the multiplication of two 
given binomials, concretely or 
pictorially, and record the process 
symbolically.

AN4.3 (Continued)	Relate	the	
multiplication of two binomial 
expressions to an area model.

AN5.5 (Continued) Model 
the factoring of a trinomial, 
concretely or pictorially, and 
record the process symbolically.

(3x−2)(2x+3) = 6x2+5x-6 
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

3.4: Math Lab: Modelling 
Trinomials as Binomial Products

3.6: Polynomials of the Form 
ax2+bx+c  

TR: pp. 26-29

Master 3.2a, 3.2b, 3.3a, 3.3b

DVD: Animation 3.6
           Dynmaic Activity 3.6
           Smart Lesson 3.4, 3.6

SB: pp. 157-158, 168-178

PB: pp. 162-165, 175-186

Foundations and Pre-Calculus 
Mathematics 10

Performance

•	 Ask	students	to	use	algebra	tiles	to	determine	the	product	and	
check their answers symbolically.

(i)  (2x+3)(3x+1)
(ii)  (3x+4)(x−2)
(iii)  (2x+1)(2x+1)

(AN4.2, AN4.3)

•	 Ask students to factor 2x2+5x+2 using algebra tiles and record the 
result.  
            (AN5.5)

Paper and Pencil

•	 A	rectangle	has	a	product	given	by	the	expression	15x2−7x−30. If 
the product represents the area of the rectangle, ask students to 
complete the following : 

(i) Find an expression for the length and width of the rectangle.
(ii) Find the length of the rectangle given that its width is 4cm.

(AN5.5)

Journal

•	 Ask students to respond to the following: 

(i)  How many integer values are there for k for which 6x2+kx-7 
is factorable? Explain.

(AN5.5)

(ii) Provide an example of a polynomial that is factored 
completely and one that is not. Explain.

(AN5.5)

Observation

•		 Ask	students	to	factor	the	following	polynomials	using	algebra	
tiles and record their answers symbolically. 

(i) 3x2+11x+6
(ii)  4x2+4x+1
(iii) 2x2-x-10

(AN5.5)

Authorized Resource
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

Ask students to factor 2x2-11x+5, for example. Drawing a two-by-two 
grid, students should place the first term in the upper left-hand corner 
and the last term in the lower right-hand corner as shown. They will 
place the factors –1 and -10, complete with their signs and variables, in 
the two remaining squares. The placement of these two terms will not 
affect the factors. To determine the factors, students should determine 
the GCF of each row and column. They should remove a negative 
common factor when the leading coefficient is negative. 

This visual representation of decomposition should help students 
organize the information and allow them to keep track of the common 
factors and the negative signs.
Students should make the transition from the pictorial representation 
to the symbolic. The trinomial ax2+bx+c is decomposed by replacing the 
middle term bx with two terms whose integer coefficients have a sum 
of b and a product of ac. When asked to factor 2x2+7x+6, for example, 
students should rewrite the expression as 2x2+4x+3x+6. They should 
then factor by removing a common factor from the first two terms and 
the last two terms, such as 2x(x+2)+3(x+2). Emphasize the relationship 
between this expression and the distributive property. Students should 
conclude the factors are (2x+3)(x+2). 
While algebra tiles and the rectangle model are appropriate strategies 
to use when factoring polynomials, it is important that students make 
the transition to the symbolic level. Factoring by decomposition is an 
important skill for students entering Mathematics 2200/3200. 

When factoring trinomials of the form ax2+bx+c, encourage students to 
first factor out the greatest common factor, if possible. Common student 
errors occur when they do not factor out the GCF from all terms. When 
the common factor removed is negative, students sometimes neglect to 
divide all the terms in the trinomial by the negative. For example, 
-5x2-25x+30 is expressed as -5(x2-5x+6). This would be a good 
opportunity to discuss with students whether a positive or negative GCF 
should be removed.

AN5		Continued...

Achievement Indicators: 

5

2x2

-1x

-10x

5

2x2
x -5

-1x

-10x

5

2x22x

-1

AN5.5 (Continued) Model 
the factoring of a trinomial, 
concretely or pictorially, and 
record the process symbolically.

AN5.6 (Continued) Identify and 
explain errors in a polynomial 
factorization.
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

Foundations and Pre-Calculus 
Mathematics 10

3.4: Math Lab: Modelling 
Trinomials as Binomial Products

3.6: Polynomials of the Form 
ax2+bx+c  

TR: pp. 20, 21, 26-29

Master 3.2a, 3.2b, 3.3a, 3.3b

DVD: Animation 3.6

           Dynmaic Activity 3.6
           Smart Lesson 3.4, 3.6

SB: pp. 157-158, 168-178

PB: pp. 162-165, 175-186

PL Site: https://www.k12pl.nl.ca/
curr/10-12/math/math1201/
classroomclips/factorsandproducts/
polynomialmultiplicationfactoring.
html

•	 Classroom clip demonstrating 
students participating in a 
game involving multiplying 
and factoring polynomials

Paper and Pencil

•		 Ask	students	to	answer	the	following: 
 
The area of a rectangle is represented by the product   
8x2+14x+3. If the length is (2x+3), determine the rectangle’s 
width. How did knowing one of the factors help you determine 
the other factor?

                                                                                                  (AN5.5)

•	 Ask students to use decomposition to factor the following 
trinomials:

 (i) 2x2 + 5x + 2 

 (ii) 3x2 + 5x + 2 

 (iii)  5x2 − 7x + 2

              (AN5.5)

Performance

•		 Post	a	variety	of	factorable	trinomials	around	the	wall.	Provide	
the students with one of the binomial factors of these trinomials. 
Have them pair up so that the product of their binomials is one of 
the posted trinomials. Ask students to stand next to the trinomial 
and discuss how they found their partner. 

(AN5.5)

Authorized Resource

2x + 3

8x2 + 14x + 3 ?
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

AN4		Continued...

Achievement Indicators: 

AN4.4 Multiply two polynomials 
symbolically, and combine like 
terms in the product.

AN4.5 Verify	a	polynomial	
product by substituting numbers 
for the variables.

AN4.6	Generalize	and	explain	
a strategy for multiplication of 
polynomials. 

AN4.7 Identify and explain 
errors in a solution for a 
polynomial multiplication.

Students will extend the strategies for multiplying binomials to 
multiplying polynomials. They should be exposed to multiplying a 
binomial by a trinomial and multiplying a trinomial by a trinomial, 
where the polynomials may contain more than one variable. Although it 
is important to model the product using a rectangle diagram, the focus 
here is on symbolic manipulation.

The process for multiplying polynomials with more than two terms is 
similar to multiplying binomials. Students will distribute each term of 
the first polynomial by each term of the other polynomial. In both cases, 
the distributive property is applied. When multiplying the expression 
(4x−3y)(2x−6y+2), for example, encourage students to begin the 
process by writing the terms that will be distributed by the binomial:  
4x(2x−6y+2)−3y(2x−6y+2).

Since multiplication is commutative, encourage discussions around 
the different ways a(bx+c)(dx+e) can be multiplied. Students should 
carefully organize their work when performing operations on products 
of polynomials and use brackets where appropriate. 

Encourage students to verify the polynomial product by substituting 
a number for each variable in both the polynomial factors and their 
product simplification. If the value of the left side equals the value of 
the right side, the product is likely correct. Remind students that zero 
would not be a good value to substitute because any term that contains a 
variable would have a value of zero. Thus errors would go unnoticed. 
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

Paper and Pencil

•	 Ask	students	to	complete	the	following:

(i)  How many terms are created when (x+1)(x+2) is multiplied?
      How many sets of like terms can be combined?
(ii)  How many terms are created when (x+1)(x2+4x+2) is
      multiplied? How many sets of like terms can be combined?
(iii)  How many terms are created when (x+1)(x3+x2+4x+2) is
     multiplied? How many sets of like terms can be combined?
(iv)  What pattern can you find in the above answers?

(AN4.4)

•		 Dean	solved	the	following	multiplication	problem:	

 (3x+4)(x+3) =3x+9x+4x+12

                     =16x+12

(i) Is Dean’s answer correct?
(ii) Dean checked his work by substituting x =1. Was this a good
      choice to verify the multiplication?
(iii) When verifying work, what other numbers should be 

avoided?
(AN4.6)

•		 Ask	students	to	perfrom	each	of	the	following	muliplications:

 (i)  

 (ii) 

•	 Ask students to complete the following:

(i) Why is (x+4)(x2−3x+2)=(x2−3x+2)(x+4)?
(AN4.4)

(ii)  How can you check that (b−1)(b−2)(b−3)= b3−6b2+11b−6?
(AN4.4)

(iii) Find a shortcut for multiplying (x+5)2. Why does this work? 
Will the same type of shortcut work for multiplying (x+5)3?

(AN4.4, AN4.6)

3.7: Multiplying Polynomials

TR: pp. 30-33

DVD: Animations 3.7
           Smart Lesson 3.7

SB: pp. 182-187

PB: pp. 187-190

Foundations and Pre-Calculus 
Mathematics 10

Resource Link: https://www.k12pl.
nl.ca/curr/10-12/math/math1201/
links/unit4.html

•	 Interactive website for 
multiplying and factoring 
polynomials using algebra tiles 

Authorized Resource

Suggested Resource
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

Achievement Indicators: 

AN5.7 Factor a polynomial that 
is a difference of squares, and 
explain why it is a special case of 
trinomial	factoring	where	b=0.

Modelling polynomials concretely, pictorially and symbolically, as well as 
the connection between factoring and multiplication, should continue 
to be emphasized for the following types of polynomials:

•	 perfect square trinomials

•	 difference	of	squares
 
Whenever students multiply a binomial by itself, the result is a perfect 
square trinomial. Whether students use algebra tiles or a rectangle 
diagram, the result is a square. A common student error occurs when 
students square a binomial by squaring the first and last term of the 
binomial. For example, students incorrectly mutiply (x+3)2 by writing  
x2 +9. Encourage students to write the product from the multiplication 
of two equal binomials.
Students should also multiply the sum and difference of two terms. An 
introduction to conjugates is warranted here. They should make the 
connection that the product of binomial conjugates is a difference of 
squares binomial which is a special case trinomial ax2+bx+c where  
b = 0. It is important for students to make the connection that 4x2-9, for 
example, is equivalent to 4x2+0x-9. 

Whether students are factoring a perfect square trinomial or difference 
of squares, encourage them to use the trinomial factoring techniques 
studied earlier in this unit. Students should be able to recognize whether 
a polynomial is a perfect square trinomial or a difference of squares 
binomial and then identify the factoring patterns for both types. For 
example, when working with a perfect square trinomial students can 
rewrite the trinomial a2x2 +2abx+b2  as (ax)2+2abx+(b)2. They should 
see the factors of the binomial as the square root of the first and last 
term(ax+b)(ax+b). 

When factoring a difference of squares a2-b2, students should recognize 
that the expression is a binomial, the first and last terms are perfect 
squares and the operation between the terms is subtraction. The factors 
of the binomial are the square root of the first and last terms where the 
binomials are conjugates of each other, (a+b)(a-b). Students should 
be exposed to factoring a difference of perfect squares containing two 
variables (e.g.,                  ).  

AN4		Continued... 
AN5		Continued...

AN5.5 (Continued) Model 
the factoring of a trinomial, 
concretely or pictorially, and 
record the process symbolically.

AN4.2 (Continued) Model 
the multiplication of two 
given binomials, concretely or 
pictorially, and record the process 
symbolically.
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

3.8 Factoring Special Polynomials

TR: pp. 34-36

DVD: Dynamic Activity 3.8
           Smart Lesson 3.8

SB: pp. 188-195

PB: pp. 191-193

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•	 Ask	students	to	answer	the	following:
(i) In each trinomial, how is the coefficient of the linear term 

related to the product of the coefficient of the squared term 
and the constant term?

 (a) 4x2−12x+9 
(b) 25x2−20x+4 
(c) 16x2+24x+9

                                         (AN5.5, AN5.7)
(ii) The diagram shows two concentric circles with radii r and 
         r + 5. 

 

 Write an expression for the area of the shaded region and 
factor the expression completely. If r = 4 cm, calculate the 
area of the shaded region to the nearest tenth of a square 
centimetre.                                                   (AN5.5, AN5.7)

(iii) Determine two values of n that allow the polynomial 
25b2+nb+49 to be a perfect square trinomial. Use them both 
to factor the trinomial.

                                      (AN5.5)

Journal

•	 Ask	students	to	respond	to	the	following:
(i) Explain why x2−81 can be factored but x2+81 cannot be 

factored.            (AN5.7)
 
(ii) Find a shortcut for multiplying (x+5)(x−5). Explain why this 

works?             (AN4.2)

(iii) Explain why (x+3)2 ≠ x2+9.
                                      (AN4.2)

(iv)  After factoring the different types of polynomials, which 
type of factoring do you find easier and why? What type of 
factoring do you find the most difficult and why?

(AN5.5, AN5.7)

Suggested Resource

Resource Link: https://www.k12pl.
nl.ca/curr/10-12/math/math1201/
links/unit4.html

•	 Interactive website for factoring 
using algebra tiles

Authorized Resource

r

r + 5
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Specific Outcomes

FACTORS AND PRODUCTS

Suggestions for Teaching and Learning

Students will be expected to

Algebra and Number

A common error occurs when students incorrectly identify polynomials 
such as x2+16, for example, as a difference of squares. Initiate a 
discussion that this particular binomial can be written as x2+0x+16. To 
factor this expression, students would need to find two integers with a 
product of 16 and a sum of zero. If both integers are either positive or 
negative, a sum of zero is not possible. Therefore the binomial cannot 
be factored.

Students could factor trinomials with two variables, applying the 
same methods used to factor trinomials in one variable. They are 
not expected to model the factoring of trinomials in two variables 
concretely. Students can factor the trinomial 2x2-14xy+24y2, for 
example, by comparing it to 2x2-14x+24. Students must be careful, 
however, with the inclusion and placement of variables within the 
factors. 

AN5		Continued...

Achievement Indicators: 

AN5.5 (Continued) Model 
the factoring of a trinomial, 
concretely or pictorially, and 
record the process symbolically.

AN5.7 (Continued) Factor a 
polynomial that is a difference of 
squares, and explain why it is a 
special case of trinomial factoring 
where	b=0.
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Suggested Assessment Strategies Resources/Notes

FACTORS AND PRODUCTS

General Outcome: Develop algebraic reasoning and number sense

3.8: Factoring Special Polynomials

TR: pp. 34-36

DVD: Dynamic Activity 3.8 
           Smart Lesson 3.8

SB: pp. 188-195

PB: pp. 191-193

Foundations and Pre-Calculus 
Mathematics 10

Performance

•	 Students	could	play	the	following	games:
(i) Factoring Bingo: Give each student a blank Bingo card 

and 24 polynomial expressions in factored form. Ask each 
student to randomly write one expression in each square 
on their card. Allow for a free space. Show a polynomial 
(in expanded form) and have students match it to the 
corresponding factored form on their Bingo cards and cross 
it off. Traditional Bingo alignments win - horizontal, vertical 
and diagonal. Options such as four corners may also be used. 
This game can be varied such that students are provided with 
only the polynomial in expanded form or with a mixture of 
polynomials in factored and expanded form. 

(AN5.5, AN5.7)

(ii)  Find Your Partner: Half the students are given polynomial 
expressions in expanded form and the other half are given the 
equivalent polynomial expressions in factored form. Students 
move around the classroom attempting to match equivalent 
expressions.

(AN5.5, AN5.7)

Authorized Resource
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FACTORS AND PRODUCTS
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RELATIONS AND FUNCTIONS

In this unit, students will describe relations in a variety of ways,
including words, tables, graphs, equations and arrow diagrams. They 
will develop rules to determine whether a relation represents a function. 
Students will identify the independent and dependent variables, the 
domain and range of a function and will be introduced to function 
notation. This work with domain and range will provide an important 
foundation for future work with other functions. In M2201/M2200, 
students will determine non-permissible values of rational and radical 
equations. In M3201/M3200, they will apply domain and range 
restrictions for logarithmic functions. Students will explore in more 
detail the characteristics of linear relations using tables, graphs and 
ordered pairs. They will be introduced to the rate of change, horizontal 
and vertical intercepts. They will use rate of change and the vertical 
intercepts to identify linear functions. Students will solve contextual 
problems involving linear relations, such as the analysis of distance-time 
or speed-time graphs.

Unit Overview
Focus and Context

Outcomes Framework
GCO

Develop algebraic and graphical 
reasoning through the study of relations. 

SCO RF1 

Interpret and explain the relationships 
among data, graphs and situations.

SCO RF2

Demonstrate an understanding of 
relations and functions. 

SCO RF3

Describe and represent linear relations, 
using:

•			 words

•			 ordered	pairs

•			 table	of	values

•			 graphs

•			 equations.

SCO RF5

Determine the characteristics of the 
graphs of linear relations, including 
the: 

•			 intercepts

•			 rate	of	change

•			 domain

•			 range.	

SCO RF8

Represent a linear function, using 
function notation. 



MATHEMATICS 1201 CURRICULUM GUIDE 2015 141

RELATIONS AND FUNCTIONS

Mathematics 9 Mathematics 1201 Mathematics 11

Relations and Functions

not addressed RF1  Interpret and explain the 
relationships among data, 
graphs and situations. 
[C, CN, R, T, V]

not addressed

not addressed RF2  Demonstrate an 
understanding of relations 
and functions.  
[C, R, V]

not addressed

9PR1 Generalize a pattern arising 
from a problem-solving 
context, using a linear 
equation, and verify by 
substitution. 
[C, CN, PS, R, V]

RF4  Describe and represent 
linear relations, using:

•			 words
•			 ordered	pairs
•			 table	of	values
•			 graphs
•			 equations.

[C, R, V]

not addressed

9PR2 Graph a linear relation, 
analyze the graph, and 
interpolate or extrapolate to 
solve problems. 
[C, CN, PS, R, T, V]

RF5  Determine the 
characteristics of the graphs 
of linear relations, including 
the: 

•			 intercepts
•			 rate	of	change
•			 domain
•			 range.	
[CN, PS, R, V]

2200 (Relations and Functions)

RF6  Solve, algebraically and 
graphically, problems that 
involve systems of linear-
quadratic and quadratic-
quadratic equations in two 
variables. 
[CN, PS, R, T, V] 

2201 (Measurment)

M1   Solve problems that involve 
the application of rates. 
[CN, PS, R]

not addressed RF8   Represent a linear function, 
using function notation. 
[CN, ME, V]

not addressed

SCO Continuum

Mathematical 
Processes

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF2.1 Represent	a	relation	in	a	
variety of ways.

Achievement Indicator: 

RF2  Demonstrate an 
understanding of relations and 
functions.	
[C, R, V]

In Grade 8, students examined the various ways to describe a relation 
(8PR1). They represented given relations using ordered pairs, tables 
of values and graphs. In Grade 9, the focus was on writing an 
expression or equation given the pictorial, oral or written form of the 
relation. Students graphed linear relations and used interpolation and 
extrapolation to solve problems. They were exposed to discrete and 
continuous data and independent and dependent variables (9PR2). In 
M1201, students differentiate between relations and functions and will 
be introduced to the terms domain and range. This is the first time the 
concept of a function is introduced. 

As students work with patterns, tables and graphs they should realize 
that a relation can be represented in a variety of ways and each 
representational form is a viable way to explore a problem. They should 
represent a relation using the following:

•	 words

•	 ordered	pairs

•	 table	of	values

•	 graphs

•	 equations

•	 arrow	diagrams



143MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

5.1: Representing Relations

Teacher Resource (TR): pp. 8-11

DVD: Animations 5.1 
           Smart Lesson 5.1

Student Book (SB): pp. 256-263

Preparation and Practice Book 
(PB): pp. 250-256

PL Site: https://www.k12pl.
nl.ca/curr/10-12/math/
math1201/classroomclips/
relationsandfunctions/
linearrelations.html

•	 Classroom clip of students 
finding the different 
representations of a linear 
relation and completing a 
puzzle

Performance

•		 Ask	students	to	work	with	a	partner	to	measure	and	record	each	
other’s ear length.Then measure and record the length of each 
other’s face (from chin to hairline). (Note: Three times the length 
of the ear should be equal to the length of the face.) Ask them to 
represent the data in a variety of ways including:

(i) words
(ii) ordered pairs
(iii) table of values
(iv) graph
(v) equation               (RF2.1)

 
Paper and Pencil

•		 Ask	students	to	complete	the	following:	

 (i) Represent the relation H = 2t +3 as a graph.   
    (RF2.1)

 (ii) Complete the following Frayer Model to represent a relation:

    

                                                                                                

(RF2.1)

Words

Ordered Pairs Table of Values

Equation Graph

x-5 -4 -3 -2 -1 1 2 3 4 5

y

-5
-4
-3
-2
-1

1
2
3
4
5

Authorized Resource
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Achievement Indicators: 

RF2		Continued... 

RF2.2 Identify independent and 
dependent variables in a given 
context.

RF2.3 Determine if a set 
of ordered pairs represents a 
function.

RF2.4 Explain, using examples, 
why some relations are not 
functions but all functions are 
relations.

RF2.5	Sort	a	set	of	graphs	as	
functions or non-functions.

RF2.6 Generalize	and	explain	
rules for determining whether 
graphs and sets of ordered pairs 
represent functions.

Previous work with relations will now be extended to include functions. 
Each representation of a function can be used to determine sets of 
ordered pairs. Students will write the relation as two lists of elements. 
The first list, the domain, represents values of the independent variable. 
The second list, the range, represents values of the dependent variable. 
Students will determine which set of ordered pairs represents a function. 
A function is a relation in which each element of the domain is matched 
with only one element in the range. For example, consider the following 
arrow diagrams representing student names and grades on a math test:

This arrow diagram represents     This arrow diagram does not  
a function since each student            represent a function since one  
is matched with one grade on           one grade is matched with two  
the test.                                            different people. 

The idea that all functions are relations but not all relations are 
functions should be developed. Students will use a variety of personal 
strategies to determine if a relation is a function. Using the definition 
of a function, students can determine if a set of ordered pairs is a 
function by looking for repeated values of the independent variable. As 
students graph relations, they should be encouraged to develop a visual 
representation of what is and is not a function. A graph is not a function 
when any vertical line intersects the graph at more than one point, 
indicating that one input value has more than one output value. This is 
the vertical line test. Students can use this test to sort a set of graphs as 
functions or non-functions. When using different strategies, encourage 
students to explain their reasoning as to why a relation does or does not 
represent a function. 



145MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

5.2: Properties of Functions

5.5: Graphs of Relations and 
Functions

TR: pp. 12-15, 23-26.

DVD: Smart Lesson 5.2, 5.5 
           TI-Nspire Activity 5.5

SB: pp. 264-275, 287-297

PB: pp. 257-267, 279-289

Paper and Pencil

•		 Ask	students	to	identify	the	independent	and	the	dependent	
variables for each of the following situations:

(i) The amount of vitamin C one consumes can influence life 
expectancy.

(ii) A farmer wants to determine the influence of different 
quantities of fertilizer on plant growth.

(iii) The time spent studying will influence test scores.
(iv) The weight of a letter will determine the amount of postage 

paid.
(v) Shots on net will influence the number of goals scored.

(RF2.2)

•		 Ask	students	to	determine	if	the	following	sets	of	ordered	pairs	
represent functions.

(i)  (2,4), (3,6), (4,6), (5,6), (6,12), (7,14)
(ii)  (−3,7), (0,10), (3,13), (3,-5), (6,16), (9,19)

(RF2.3)

•		 Ask	students	to	complete	the	following:

(i)  Give an example of a graph or set of ordered pairs that
 represents a function. Use the definition of a function to 

support your answer.
(ii)  Give an example of a graph or set of ordered pairs that does
 not represent a function. Use the definition of a function to 

support your answer.
(RF2.3, RF2.5, RF2.6)

Authorized Resource



146 MATHEMATICS 1201 CURRICULUM GUIDE 2015

Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF8.1 Express the equation of  a 
linear function in two variables, 
using function notation.

RF8.2 Express an equation given 
in function notation as a linear 
function in two variables.

Achievement Indicators: 

RF8 Represent a linear function, 
using	function	notation.			 
[CN, ME, V]

RF8.3 Determine the related 
range value, given a domain 
value for a linear function; e.g., If 
f	(x)=3x-2,	determine	f	(-1).	

RF8.4 Determine the related 
domain value, given a range 
value for a linear function; e.g., 
If	g(t)=7+t,	determine	t	so	that	
g(t)=15.	

Equations that represent functions can be written using functional 
notation f (x). A function is a rule that takes an input value and gives an 
unique corresponding output value, (x, f (x)). The f (x) notation can be 
thought of as another way of representing the y-value.  

When given an equation in two variables and its corresponding 
function notation, f (x) gives more information. This would be a good 
opportunity to make the connection between the input and output 
values and ordered pairs. The notation f (2)=5, for example, indicates 
that the point with coordinates (2,5) lies on the graph of 
f (x). In this way, students visually see both the input and output of the 
function. 

In function notation such as f (x), the “f ” is an arbitrary name, but f, g, 
and h are commonly used. The letter(s) inside the parentheses indicates 
the independent variable(s) used when the function is represented by an 
equation. For example, writing A(r) =       indicates “A” is the name of 
the function and “r” is the independent variable.

Students are expected to express an equation in two variables using 
function notation. For example, the equation y = 4x-1 can be written 
as f (x) = 4x-1. Conversely, they will express an equation in function 
notation as a linear function in two variables. For example, h(t) = -3t+1 
can be written as h = -3t+1. Students should be reminded that the 
function name is often related to a context. If a problem involves the 
height of an object at a certain time, for example, the function notation 
would be h(t). 

Students will determine the domain value of a linear function given the 
range value and vice versa. Consider the function f (x) = 4x -1, where  
f (x)=3. In Grade 8, students solved linear equations of the form 
Ax+B=C (8PR2). They will use this skill when they are given the value 
of the dependent variable and asked to solve for the independent 
variable. 

The input for a function can be another function. This may be a good 
opportunity to challenge students, for example, to determine the 
simplified expression for f (x+1) if f (x)=3x-5.

A common student error occurs when the parenthesis is mistakenly 
used as multiplication in function notation. For example, f (4)=8 does 
not mean 4f=8. It is important for students to make the connection 
that this is a place holder which represents the domain value. Another  
error occurs when students are given a function such as h(t)=4t-3 where 
h(t)=18 and asked to determine t. Students often substitute the given 
value for the independent variable rather than the dependent variable. 
This would be a good opportunity to reiterate the purpose and meaning 
of function notation.
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Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

5.2: Properties of Functions

TR: pp.12-15

Master 5.1a

DVD: Smart Lesson 5.2

SB: pp. 264-275

PB: pp. 257-267

PL Site: https://www.k12pl.
nl.ca/curr/10-12/math/
math1201/classroomclips/
relationsandfunctions/
functionnotation.html 

•	 Classroom clip of students 
identifying and explaining 
errors in a solution using 
function notation

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	evaluate	each	of	the	following:

(i) d (t) = 3t + 4, determine d(3)  
(ii) f (x) = x2 − 2x − 24, determine f (−2)
(iii) h (t) = 4t2 − 3t, determine h(1) + h(−2)
(iv)  f (x) = 5x − 11, find the value of x that makes f (x) = 9
(v)  g (x) = −2x + 5, find the value of x that makes g(x) = −7

(RF8.3, RF8.4)

•	 Ask students to use the graph shown to determine each of the 
following: 

       (i) f (-4)  
       (ii) f (1) 
       (iii)  x such that f (x) = -6

(RF8.3, RF8.4)

•	 The perimeter of a rectangle is P = 2l + 2w. If it is known that the 
length must be 6 ft, then the perimeter is a function of the width. 
Ask students to write this function using function notation.

(RF8.1)

Authorized Resource

x-10 -8 -6 -4 -2 2 4 6 8 10

f(x)

-8

-6

-4

-2

2

4
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF1  Interpret and explain the 
relationships among data, graphs 
and	situations.

[C, CN, R, T, V]

RF1.1 Describe a possible 
situation for a given graph.

RF1.2 Sketch	a	possible	graph	for	
a given situation.

Achievement Indicators: 

RF1.3 Explain why data points 
should or should not be connected 
on the graph for a given situation.

In Grade 9, students used a table of values to create linear graphs of real 
life situations and used the graph to extrapolate and interpolate data 
(9PR2). They will now describe a possible situation for a given graph 
and sketch a graph for a given situation. They will analyze a variety 
of graphs, including non-linear types. Students, for example, will be 
exposed to distance-time graphs and speed-time graphs.

 
As students study functions and their graphs, it is important that they 
understand that certain properties of a graph can provide information 
about a given situation. The general shape of the graph, the scale, and 
the starting and ending point are important features. Whether a line 
segment is horizontal, goes up to the right or goes down to the right 
should also be addressed. Curves are used, for example, when the change 
in the independent and dependent variable is not constant. Students 
should be given an opportunity to reflect on and discuss the following: 
Why do some graphs pass through the origin but other graphs do not? 
What does a horizontal line represent on a speed-time graph? What does 
a segment going up to the right represent on a distance-time graph? 
When should the data points be connected? How do we determine if the 
data is continuous or discrete? 

 
To graph data using technology, students can use a graphing calculator 
or a variety of software such as, spreadsheets, FXdraw, SmartBoard 
Math Tools, or Desmos. Alternatively, they could use a graphing app 
from their smartphones. This would be a good opportunity to review 
whether the graph represents a function and if the data points should be 
connected. Arrows on graphs indicate the graph continues and students 
should be encouraged to use them where appropriate. Although students 
will be exposed to domain and range of a relation, a more in-depth 
explanation will occur in the next section.  

RF1.4 Graph, with or without 
technology, a set of data, and 
determine the domain and range.
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Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

5.3: Interpreting and Sketching 
Graphs

TR: pp. 16-19

Master 5.2

DVD: Animation 5.3 
           Dynamic Activity 5.3 
           Smart Lesson 5.3

SB: pp. 276-283

PB: pp. 268-274

5.4: Math Lab: Graphing Data

TR: pp. 20-22

SB: pp. 284-286

PB: pp. 275-278

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•	 Ask	students	sketch	a	graph	for	each	description	below:

(i)  A salmon is swimming upstream. For the first hour, it swims  
strongly and at a constant speed. For the next two hours, 
due to fatigue and a stronger current, it swims half as fast. 
It finally realizes it has passed its destination so, for the final 
half-hour, it stops swimming and allows the current to carry 
it slowly back downstream. Sketch a possible speed versus 
time graph to best represent the path of the salmon. 
                                                                                  (RF1.2) 

(ii)  In 2010, Jamaican track and field superstar, Usain Bolt, set a 
world record in the 100 m race, finishing in 9.58 s. Sketch a 
possible distance versus time graph to best represent his race. 
                                                                                  (RF1.2) 

• The following data represents the sales of a song on iTunes in 
Grand Falls-Windsor area during a seven day period. Ask students 
to complete the following questions:

DAY 1 2 3 4 5 6 7

# SOLD 5 7 9 11 13 15 17

(i)  Explain why the relation is a function.
(ii)  Is the data continuous or discrete data? Explain why.
(iii) Draw a graph to represent the data. Should you connect the 

data points?
(iv) Write the domain and range of the function.

(RF1.3, RF1.4)

Authorized Resource
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Students often have difficulty determining the domain and range of 
various graphs. Before students use set notation and interval notation, 
they may find it helpful to explain the domain and range verbally 
and then proceed to translate their answer into words. Consider the 
following graph: 

Achievement Indicator: 
RF1	Continued...

Shading the relevant sections of the horizontal and vertical axis to 
visualize the restrictions on the independent and dependent variables 
can be a very powerful tool. This would be a good lead into interval 
notation. Interval notation uses different brackets to indicate an interval. 
Students often make less errors using this notation since it is not 
dependent on inequality signs.

RF1.5 Determine, and express in 
a variety of ways, the domain and 
range of a graph, a set of ordered 
pairs or a table of values.

In Grade 9, students solved and graphed linear inequalities (9PR4). 
They are familiar with the inequality signs: , , ,> ≥ ≤ < .  Students will 
continue to use the inequality signs to determine and express the 
domain and range given the different representations of a function. 
Students should express the domain and range using words, set notation 
and interval notation. Remind them that a list is only applicable if the 
data is discrete. This is the first time that students have been exposed 
to set notation and interval notation. Students will continue to use set 
notation in M2201/M2200.

x-6 -4 -2 2 4 6

y

-6

-4

-2

2

4

6

-4 4
0

4
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Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

5.5: Graphs of Relations and 
Functions

TR: pp. 23-26

Master 5.1b

DVD: Animation 5.5 
           Smart Lesson 5.5 
           TI-Nspire Activity 5.5

SB: pp. 287-299

PB: pp. 279-289

Note

Teachers should be aware that 
the resource uses a snapshot of a 
graph. Therefore the graphs do 
not have arrows on the ends to 
show it continues, even though 
this is the case. Endpoints on 
the graph indicate that the graph 
terminates.

Authorized Resource

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	write	the	domain	and	range	for	each	of	the	
following using a variety of methods such as words, set notation, a 
list and/or interval notation, where applicable: 

 (i)                                                           

 (ii)

 (iii)

(10RF1.5)

x-4 -2 2 4

y

-4
-2

2
4

x-2 2 4 6

y

-6

-4

-2

2

x-4 -2 2 4 6 8 10

y

-2

2

4
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Students should then be exposed to set notation. A common student 
error occurs when the incorrect inequality sign is used. Set notation 
should indicate whether the data is continuous or discrete. The 
inequality x < 2, for example, may not indicate if the data is continuous 
or discrete unless the symbol for the number set is specified. A review of 
the number sets may be necessary here. 
Students should work with both continuous and discrete data: 

x-6 -4 -2 2 4 6

y

-6

-4

-2

2

4

6
 

Achievement Indicator: 

RF1	Continued...

RF1.5 (Continued) Determine, 
and express in a variety of ways, 
the domain and range of a graph, 
a set of ordered pairs or a table of 
values.
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Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

5.5: Graphs of Relations and 
Functions

TR: pp. 23-26

DVD: Animation 5.5 
           Smart Lesson 5.5 
           TI-Nspire Activity 5.5

SB: pp. 287-299

PB: pp. 279-289

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Paper and Pencil

•	 A relation is given by the formula T=3m−5. If the domain of the 
relation is [0, 15], ask students to determine the range.  

                                                                                                   (RF1.5)                          

•	 A ferris wheel has a diameter of 30 m, with the centre 18 m above 
the ground. It makes one complete rotation every 60 seconds. The 
graph shows the height of one of the chairs on the ferris wheel 
starting at the lowest point.

 Ask students to answer the following:

(i)  What are the values of A, B, C and D. What do they 
represent?

(ii)  What are the domain and range of the graph?         
 (RF1.5)

 

Foundations and Pre-Calculus 
Mathematics 10

Authorized Resource
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF4 Describe and represent 
linear relations, using:
•		words
•		ordered	pairs
•		table	of	values
•		graphs
•		equations. 
[C, R, V] 

Achievement Indicators: 

In Grade 9, students used patterns in the tables of values and graphs to 
recognize that a linear relation occurs when there is a constant change 
in the independent and dependent variable (9PR1). Earlier in this unit, 
students represented relations in a variety of ways. In this outcome, 
students will focus on linear relations and will move interchangeably 
among the various representations. 

RF4.1 Match corresponding 
representations of linear relations.

RF4.2 Determine whether a table 
of values or a set of ordered pairs 
represents a linear relation, and 
explain why or why not.

RF4.3 Determine whether a 
graph represents a linear relation, 
and explain why or why not.

RF4.4 Draw a graph given a set 
of ordered pairs and determine 
whether the relationship between 
the variables is linear.

In order to represents linear relations using various representaions, a 
review of independent and dependent variables may be necessary. 

Students should determine whether a relation is linear or non-linear. 
Using a table of values or ordered pairs, they will check to see if the 
changes in the independent and dependent variable are constant. 
Linear relations have graphs that are lines. Comparison of a table and 
its graph enables students to recognize that the constant change in the 
independent variable represents the horizontal change in the graph. 
Likewise, the constant change in the dependent variable represents the 
vertical change in the graph. 

As students work with the various representations of relations, they 
should develop an understanding of the connections between them. 
Alternate representations can strengthen students’ awareness of symbolic 
expressions and equations. In Grade 9, students graphed linear relations 
represented as equations by creating a table of values. For a linear 
relation, they recognized that a constant change in the independent 
variable resulted in a constant change in the dependent variable.
Students should distinguish between linear and non-linear equations 
without graphing. Students can explore whether equations are linear, 
for example, by observing the degree of the equation.

RF4.5 Determine whether an 
equation represents a linear 
relation, and explain why or why 
not.
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Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

1
2( ) 8g t t= +

5.6: Properties of Linear Relations

TR: pp. 27-30

Master 5.1c

DVD: Animation 5.6 
           Smart Lesson 5.6

SB: pp. 300-310

PB: pp. 290-298

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil

•		 Ask	students	to	create	a	table	of	values	for	each	of	the	following	
functions, graph the data and determine if the function represents 
a linear relation.

(i)   f(x) = − 4x +7  
(ii)  d(t) = t2 + t − 2         
(iii)          

(RF4.2, RF4.3, RF4.4)

Authorized Resource
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Students can determine the rate of change from a graph by determining 
the changes in the independent and dependent variables. Although 
the expression riserun for slope is not introduced until the next unit, the 
rate of change could be linked to the steepness and direction of the 
line. Students should work with situations where the rate of change 
is positive, negative or zero. When determining the rate of change, 
encourage them to use units in the calculation. This should help them 
understand what the rate of change represents in the context of the 
given problem. 

Students can use graphs to determine the coordinates of the x and 
y intercepts. Ensure that they represent the horizontal and vertical 
intercepts as ordered pairs (x, 0) and (y, 0), respectively. Encourage 
them to explain what the horizontal and vertical intercepts means in 
a contextual problem. The vertical intercept, for example, may be the 
initial value in a context and the horizontal intercept may be the end 
value in a context.

Students will apply their mathematical learning about relations to 
determine the characteristics of a linear relation. They will revisit 
domain and range as it applies to linear graphs. Students will also use 
rate of change and vertical intercepts to identify graphs and vice versa. 
This work should help strengthen the connections between the various 
representations and the rate of change and vertical intercepts. Students 
should recognize, for example, that if the rate of change is positive the 
line segment will slant upward to the right. 

Students sometimes mistakenly identify the vertical intercept on 
the x-axis. Reinforce with students that vertical axis is the y-axis and 
horizontal axis is the x-axis.

RF5 Determine the 
characteristics of the graphs of 
linear relations, including the: 

•		intercepts

•		rate	of	change

•		domain

•		range.	
[CN, PS, R, V] 

Achievement Indicators: 

RF5.1 Determine the rate of 
change of the graph of a linear 
relation.

RF5.2 Determine the intercepts 
of the graph of a linear relation, 
and state the intercepts as values 
or ordered pairs.  

RF5.3 Determine the domain 
and range of the graph of a linear 
relation.

RF5.4 Identify the graph that 
corresponds to a given rate of 
change and vertical intercept.

RF5.5 Identify the rate of change 
and vertical intercept that 
correspond to a given graph.
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Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

5.6: Properties of Linear Relations

TR: pp. 27-30

DVD: Animation 5.6 
           Smart Lesson 5.6

SB: pp. 300-310

PB: pp. 290-298

Paper and Pencil

•		 The	graph	shows	Mitchell	leaving	home	at	point	A	and	going	to	a	
party at point F. 
   

 

 Ask students to answer the following questions: 
(i) What was the slowest speed? What was the maximum speed?
(ii) Which point represents when he turned around to go
  back home? What would be a reason for this?
(iii) When did Mitchell stop and why?
(iv) Write a scenerio to represent the graph.   

(RF1.1, RF5.1,RF5.2)

•		 Ask	students	to	respond	to	the	following:

 Mark has a monthly cell phone plan represented by the equation 
C = 0.15n + 25 where C is the total charge and n represents the 
number of text messages sent and received.

(i)  Explain why the equation represents a linear relation.
(ii)  State the rate of change. What does it represent?

(RF4.6, RF5.1)

Authorized Resource

5.7: Interpreting Graphs of Linear 
Functions

TR: pp. 31-34

DVD: Smart Lesson 5.7

SB: pp. 311-323

PB: pp. 299-305
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Specific Outcomes

RELATIONS AND FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF5		Continued... 
RF8		Continued...

Achievement Indicators: 

Students should be provided with examples where characteristics of 
linear relations are applied to real life situations. When students see 
a connection between their mathematical learning and real life, their 
understanding is enhanced. 

Students have now been exposed to rate of change and the vertical 
intercept of a linear relation. This would be a good opportunity to make 
a connection between a linear graph and its equation within the context 
of a problem. Students will not be exposed to the slope-intercept form 
until the next unit.

Throughout this unit, students have sketched graphs using a table of 
values. Students will now be exposed to graphing linear functions with 
an emphasis on function notation. They will graph linear functions 
using the following methods:

•	 The	horizontal	and	vertical	intercepts.

•	 Rate	of	change	and	vertical	intercept.		

A minimum of two points are necessary to draw a line. Students will 
be exposed to finding the vertical intercept by evaluating f (0) and they 
will find the horizontal intercept by solving f (x)=0. As an alternative, 
students can graph a line using the rate of change from the equation 
and the vertical intercept. Examples of linear functions with restricted 
domain and range should also be included.

 
A sketch of a linear relation may have one, two or an infinite number 
of intercepts. Encourage students to explore the three possibilities 
by sketching graphs and discussing their findings. A line that lies on 
an axis, for example, has an infinite number of intercepts with that 
axis. A horizontal or vertical line that does not lie on an axis has only 
one intercept. An oblique line has two intercepts. When students are 
provided with a visual representation of the situations, students gain a 
better understanding of the concept.

RF5.6 Solve	a	contextual	problem	
that involves intercepts, rate of 
change, domain or range of a 
linear relation.

RF8.5 Sketch	the	graph	of	a	
linear function expressed in 
function notation.

RF5.7 Sketch	a	linear	relation	
that has one intercept, two 
intercepts or an infinite number 
of intercepts.



159MATHEMATICS 1201 CURRICULUM GUIDE 2015

Suggested Assessment Strategies Resources/Notes

RELATIONS AND FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

5.7: Interpreting Graphs of Linear 
Functions

TR: pp. 31-34

DVD: Smart Lesson 5.7

SB: pp. 311-323

PB: pp. 299-305

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil                                                                 

•		 Ask	students	to	determine	if	the	following	situations	represent	a	
linear relation and explain their reasoning. 

(i)  A local taxi company charges a flat rate of $3.75 plus $0.75 
per kilometre.

(ii)  Mary is using blocks to build a tower. She starts with three 
blocks and adds two blocks to get each successive tower.

 
(iii)  An investment increases in value by 10% each year.

(RF5.6)

•		 Karla	wants	to	sell	her	car.	The	cost	to	place	an	advertisement	in 
the newspaper is $15.30 which includes three lines of text and a 
picture. Each additonal line of text would cost $2.50. Ask 
students:

 (i)  What is the rate of change?

 (ii)  What is the vertical intercept? What does it represent in the   
 context of this problem?

 (iii) Write the linear equation that represents this situation.

 (iv) What is the domain and the range for this situation?

                                                                                                    (RF5.6) 

•		 Many	students	participate	in	the	Run	For	The	Cure.	Sheila	
donates $30 of her own money. She also collects $20 pledges.

 Ask students to answer the following questions:

(i)  Determine an appropriate domain and range for this 
situation and use a table of values to graph the function.

 (ii)  Write the function as a linear equation in two variables.

(RF5.6)

Authorized Resource
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RELATIONS AND FUNCTIONS



Linear Functions

Suggested Time: 14 Hours  
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LINEAR FUNCTIONS

In this unit, students will be introduced to the slope of a line as a 
measure of its rate of change. They will analyze slopes of oblique, 
horizontal and vertical lines. They will connect slope to everyday 
situations, such as the steepness of a ramp, and the avearge cost of an 
item. 

Students will explore the slopes of parallel and perpendicular lines 
and apply the properties of parallel and perpendicular lines to classify 
geometric shapes.

Three forms of a linear equation- slope-intercept form, slope-point 
form and general form- will be introduced and students will sketch 
graphs with and without technology. Depending on the information 
given, students will choose the more appropriate form and proceed 
to write the linear equation. They will solve problems involving the 
use of linear equations. Examples include finance, objects travelling 
at a constant speed, determining cost of cell phone plans, etc. A solid 
understanding of linear equations is important prior to investigating 
systems of linear equations in the next unit, and in their study of 
higher-order equations in Grades 11 and 12.

Unit Overview
Focus and Context

Outcomes Framework
GCO

Develop algebraic and graphical reasoning 
through the study of relations.

SCO RF3 

Demonstrate an understanding of slope 
with respect to: 

•		 rise	and run

•		 line	segments	and	lines

•		 rate	of	change

•		 parallel	lines

•		 perpendicular	lines.

SCO RF6 

Relate linear relations expressed in: 

•		 slope-intercept	form 
y = mx + b

•		 general form 
Ax + By + C = 0

•		 slope-point	form 
y − y

1
 = m(x−x

1
) to their graphs.

SCO RF7

Determine the equation of a linear 
relation, given:

•		 a	graph

•		 a	point	and	the	slope

•		 two	points

•		 a point and the equation of a 
parallel or perpendicular line to 
solve problems.
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LINEAR FUNCTIONS

Mathematics 9 Mathematics 1201 Mathematics 11
Relations and Functions

not addressed RF3  Demonstrate an 
understanding of slope with 
respect to: 

•		 rise	and	run
•		 line	segments	and	lines
•		 rate	of	change
•		 parallel	lines
•		 perpendicular	lines.
[PS, R,V]

not addressed

not addressed RF6  Relate linear relations  
expressed in: 

•		 slope-intercept	form 
y	=	mx + b

•		 general	form 
Ax + By + C = 0

•		 slope-point	form 
y − y

1
	=	m(x−x

1
) to 

their graphs. 
[CN, R, T, V]

2200 (Relations and Functions)

RF6  Solve, algebraically and 
graphically, problems that 
involve systems of linear-
quadratic and quadratic-
quadratic equations in two 
variables. 
[CN, PS, R, T, V]

RF7  Solve problems that involve 
linear and quadratic 
inequalities in two variables. 
[C, PS, T, V]

not addressed RF7  Determine the equation of a 
linear relation, given:

•		 a	graph
•		 a	point	and	the	slope
•		 two	points
•		 a	point	and	the	

equation of a parallel or 
perpendicular line 

to solve problems.

        [CN, PS, R, V]

not addressed

SCO Continuum

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization

Mathematical 
Processes
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF3.1 Determine the slope of a 
line segment by measuring and 
calculating the rise and run.

RF3  Demonstrate an   
understanding of slope with 
respect to: 

•	 rise	and	run

•	 line	segments	and	lines

•	 rate	of	change

•	 parallel	lines

•	 perpendicular	lines.

[PS, R,V]

Achievement Indicators: 

In previous grades, students explored linear relations. While they have 
sketched graphs of linear relations using a table of values (8PR1, 9PR2), 
this is their first official introduction to the term slope. In this unit, 
students will connect the concept of slope as a measure of its rate of 
change. They will determine the slope of line segments and explore the 
relationships between the slopes of parallel lines and perpendicular lines. 

Given a graph or table of values, students determined the rate of change 
in the previous unit by calculating the change in the independent and 
dependent variables (RF4). They will now make the connection that 
the rate of change is the slope of a line. It provides information how one 
quantity is changing with respect to a second quantity.

Students will relate the change in the independent variable, x (run) and 
the change in the dependent variable, y (rise), to slope.

 

Encourage students to explore real-life applications involving the slope 
of a line or line segment. Students could investigate, for example, the 
steepness of a roof, the incline on a treadmill, or a wheelchair ramp at 
their school. Proficiency in determining the slope of an oblique line is 
recommended prior to discussing the slopes of vertical and horizontal 
lines.

When determining slope, a common student error occurs when scales 
are ignored and students simply count the blocks on a grid. Encourage 
them to begin by identifying the scale on each axis prior to determining 
the slope. Another error occurs when students interpret the slope as a 
ratio of run to rise. This would be a good opportunity to discuss the 
reasonableness of their answer. Slope represents the steepness of a line. 
A steeper line will have a greater slope. If students use , when 
comparing more than one line, the steeper line will not have the greatest 
slope value. 

RF3.2 Explain, using examples, 
slope as a rate of change.

RF3.3 Solve	a	contexual	problem	
involving slope. 
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

6.1: Slope of a Line

Teacher Resource (TR): pp. 8-12

DVD: Animations 6.1
           Smart Lesson 6.1
           TI-Nspire Activity 6.1

Student Book (SB): pp. 332-343

Preparation and Practice Book 
(PB): pp. 314-323

Paper and Pencil

•	 Ask students to determine the slope of the following lines:   

 (i)       

 (ii) 

        (RF3.1)

Presentation

•  Ask students to create a collage of everyday objects that involve 
the concept of slope (e.g., mountains, wheelchair ramps, etc.). 

(RF3.1)
Performance

•		 Ask	students	to	work	in	groups	of	two	for	this	activity. Each group 
should be given a deck of cards:

(i)  12 cards with a graph.
(ii)  12 cards with a given slope written on them.
(iii)  1 YOU WIN card.

 The dealer shuffles all the cards and deals them out. Students 
match the graph with the correct slope. Remove the matches and 
place them face up on the table. Next, players draw a card from 
their partner. They should locate the matching graph/slope and 
add it to their pairs. Students take turns drawing cards from their 
partner’s hands. The game continues until all matches are made. 
One player will have the ‘YOU WIN’ card.                       (RF3.1)

•  Ask students to keep track of everyday experiences involving slope. 
If possible, they should determine the slope of these objects by 
calculating the rise and run. 

(RF3.1) 

Authorized Resource 

x-6 -4 -2 2 4 6

y

-6
-4
-2

2
4
6

x-4 -2 2 4

y

-4

-2

2

4
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF3.4 Classify lines in a given 
set as having positive or negative 
slopes.

RF3		Continued...

Achievement Indicators: 

RF3.5 Explain the meaning 
of	the	slope	of	a	horizontal	or	
vertical line.

RF3.6 Draw a line, given its 
slope and a point on the line.

The slope of a line segment does not depend on one point but on two 
points. Ask students to draw a line having a particular slope. As students 
share their graphs, they should realize that there are many different line 
segments with a given slope, since the starting point is not specified. 
This can then be extended to include examples where students graph 
lines given both the slope and a point on the line. Students should 
recognize that only one line segment can be drawn with a given slope 
and point.

Students will work with lines having positive and negative slopes. It is 
important that they make connections between the sign of the slope 
value and the direction of the line. If the change in the vertical and 
horizontal direction is the same (both are positive or both are negative), 
the slope is positive resulting in a line going upward from left to right. 
Similarly, when one change in direction is positive and one change 
in direction is negative, the slope is negative resulting in a line going 
downward from left to right. 

 
Students were exposed to vertical and horizontal lines in Grade 9 
(9PR2). They recognized the equation of a vertical line (x = a) and 
horizontal line (y = b) as well as their graphs. This will now be extended 
to include the slope of vertical and horizontal lines. Students will be 
expected to determine the slope of a line in the cases where there is 
no change in x or no change in y.  Encourage students to explain why 
the slope of a horizontal line is zero and the slope of a vertical line is 
undefined. They should reason that for a vertical line, for example, there 
is no change in x - the run is 0. Since the slope is , this results in

 . The slope of a vertical line, therefore, is undefined.   
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

6.1: Slope of a Line

TR: pp.8-12

DVD: Animations 6.1 
           Smart Lesson 6.1 
           TI-Nspire Activity 6.1

SB: pp.332-343

PB: pp.314-323

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil  

•		 Ask	students	to	determine	if	each	of	the	following	lines	has	a	
positive or negative slope. 

(RF3.4)

Presentation

•		 Ask	students	to	create	a	foldable	outlining	the	process	for	
determining the slope of a line and classifying lines as having  
positive and negative slopes.             
                                                                              (RF3.1, RF3.4)

•		 Ask	students	to	create	a	mural,	poster	or	drawing	that	illustrates	
their understanding of slope with respect to rise and run and their 
understanding of positive and negative slopes. 

(RF3.4)

•		 Ask	students	to	record	examples	of	positive	and	negative	slopes	in	
their surroundings and present to the class their findings. 
                                                                                           (RF3.4)

•		 Ask	students	to	explain	why	the	slope	of	a	horizontal	line	is	0	and	
why the slope of a vertical line is undefined. 

(RF3.5)

Observation

•		 Have	students	work	in	groups	of	two	for	this	activity. 
Each group should be given 12 cards with graphs on them. 
Students work together to classify the graphs as having a positive 
or negative slope. 

(RF3.4)

Authorized Resource 

x-8 -6 -4 -2 2 4 6 8

y

-8
-6
-4
-2

2
4
6
8
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2
4
6
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF3		Continued...

Achievement Indicator: 

Students could also use graphing to determine an additional point. 
They could plot the given point on a coordinate grid and use the slope 
to locate other points. In the above example, they would plot the point 
(−2, 4) and locate other points by moving up 1 unit and right 3 units. It 
is important for students to recognize that a slope of 13 is equivalent to
1
3
−
− . They could locate other points by moving down 1 unit and left 3 

units. This is particularly important when students explore systems of 
equations in the next unit.

A common error occurs when dealing with negative slopes. Students 
often interpret 1

3− as 1
3
−
− , where the negative applies to both the rise 

and the run. When drawing lines with a given slope, this would be a 
good opportunity to encourage students to verify the slope value and 
the direction of their line. A positive slope, for example, indicates an 
increase in y as x increases, resulting in a line slanting upward from left 
to right. 

RF3.7 Determine another point 
on a line, given the slope and a 
point on the line.

Patterning and graphing are appropriate strategies to determine another 
point on a line, given the slope and a point on the line. Given a line that 
has a slope of 13 passing through the point (−2, 4), for example, students 
may use patterns to determine additional points on that line.  Students 
should recognize that +3 represents the change in x and +1 represents 
the change in y. 

 

 

      +3 to the x - value                                        

( ) ( ) ( )2, 4 , 1,5 , 4,6−

           +1 to the y - value                                     
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

6.1: Slope of a Line

TR: pp.8-12

DVD: Animations 6.1
           Smart Lesson 6.1
           TI-Nspire Activity 6.1

SB: pp.332-343

PB: pp.314-323

Suggested Resource 

Resource Link: https://www.
k12pl.nl.ca/curr/10-12/math/
math1201/links/unit6.html

•	 Students can draw a line 
passing through a point 
and a given slope using an 
interactive game called Line 
Plotter. 

Paper and Pencil

•		 Ask	students	to	determine	two	aditional	points	on	each	of	the	
following lines.

(i) passing through (-2, 5) and having a slope of 2. 

(ii) passing through (1, 4) and having a slope of       .

(iii) passing through (-2, -5) and having a slope of    .
 (RF3.6, RF3.7) 

Performance 

•		 Ask	students	to	participate	in	the	interactive	game	Line Plotter. 
Students are asked to draw a line passing through a point and a 
given slope. Ask students to locate additional points on the line. 

(RF3.6, RF3.7)

1
2−

2
3

Authorized Resource 
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

+4 +2

+8 +4

( ) ( ) ( )2, 10 , 1, 4 ,(2, 2), 4,2 , (6, 6)− − − −

RF3.8 Explain why the slope of a 
line can be determined by using 
any two points on that line.

RF3		Continued...
Achievement Indicators: 

Students should be encouraged to determine the slope of a line using 
several pairs of non-consecutive points. Students can compare slopes 
using ordered pairs or they can use a graph. Consider the following 
examples:

From both examples, students should conclude that the slope is 
constant, using any two points on a line. Therefore, the slope of the line 
is the slope of any segment of the line.

 
Students have defined the slope of a line as the ratio of the change in 
y and change in x. This definition will now be extended to derive the 
slope formula. To find the vertical and horizontal distances between two 
points, students can use a graph or they can subtract the coordinates of 
the two points, namely (x

1
,
 
y

1
)

 
and (x

2
, y

2
). Students should recognize 

that the change in the y value is the difference between the y coordinates. 
Similarly, the change in the x value is the difference between the x 
coordinates. This will lead them to the slope formula:

 
Students often question which point should be labelled (x

1
, y

1
). The 

subscripts indicate that you have two points to work with. Students 
decide which point to label as point 1 and which to label as point 
2. When using the slope formula, the important thing is to find the 
difference in the x-value and the difference in the y-value in the same 
order for each subtraction.

2 1

2 1

riseslope=
run

y y
x x

−
=

−

x-10 -8 -6 -4 -2 2 4 6 8 10

y

-10

-8

-6

-4

-2

2

4

6

8

10

8

2

4

4

RF3.1 (Continued) Determine 
the slope of a line segment by 
measuring and calculating the rise 
and run.

RF3.3 (Continued)	Solve	a	
contexual problem involving 
slope. 
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

6.1: Slope of a Line

TR: pp.8-12

DVD: Animations 6.1
           Smart Lesson 6.1
           TI-Nspire Activity 6.1

SB: pp.332-343

PB: pp.314-323

Paper and Pencil

•		 If	A(-3,	-1),	B(0,	y) and C(3, -9) lie on the same line, ask students 
to find the value of y.

(RF3.3)

•		 Ask	students	to	answer	the	following:	

(i)  Determine the slope between the following points:
 (a) (-1, 6) and (4, 8)
 (b) (-6, -4) and (-4, 6)                                               

(RF3.1)
 
(ii)  Jacob was charged $7.00 to travel 7 kilometres. Later in the 

week, he was charged $12.50 for 18 kilometres. What is the 
average cost per kilometre for the trip?                                                      

                                                                                           (RF3.3)

(iii)  Marine Park is the home of two giant waterslides which 
measure 40 ft high by 200 ft long. Determine the slope of 
the slides.                                                                    
                                                                                   (RF3.3)

 

Authorized Resource 
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

1
2−

RF3		Continued...

Achievement Indicators: 

Problems involving slope can be extended to classify geometric shapes. 
Students should, for example, determine if a quadrilateral is a rectangle 
by proving that the opposite sides are parallel and that it also contains a 
right angle.

RF3.9 Generalize	and	apply	a	
rule for determining whether two 
lines are parallel or perpendicular.

Students will use slope to determine whether two lines are parallel, 
perpendicular or neither. It is important to explore and make 
the connection that parallel lines have equal slopes and oblique 
perpendicular lines have negative reciprocal slopes. When working with 
oblique perpendicular lines, students should verify that the product of 
the slopes is equal to -1. Consider the following example: 

The product of 2 and        is equal to -1.

Students will then extend this concept of perpendicular lines to include 
vertical and horizontal lines.

x-4 -2 2 4

y

-4

-2

2

4

m=2

m = –1
2

x-2 2 4 6 8 10

y

-2

2

4

6

8

10

B(5, 6)

C(7, 3)

D(4, 1)

A(2, 4)

RF3.3 (Continued)	Solve	a	
contexual problem involving 
slope. 
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

6.2: Slopes of Parallel and 
Perpendicular Lines

TR: pp.13-16

Master 6.1a

DVD: Animation 6.2 
           Smart Lesson 6.2 
           TI-Nspire Activity 6.2

SB: pp. 344-351

PB: pp. 324-334

Foundations and Pre-Calculus 
Mathematics 10

Paper and Pencil 
 
•		 Ask	students	to	prove	that	 MH and AT  are parallel. 

 

(RF3.3, RF3.9)

•		 Ask	students	to	respond	to	the	following:
(i) The slope of        is 4

5− . The slope of       is       .   
 Given        is parallel to       , determine the value of w.
  
                              (RF3.3, RF3.9)

(ii)  A line with slope -2 passes through the points (9, 3x) and
 (5, 2x). Find the value of x.                                    

(RF3.3) 

Performance

•		 Each	student	is	given	a	card	with	a	graph	on	it.	Students	should	
locate a classmate who has a line which is parallel to theirs, and 
then locate a classmate who has a line which is perpendicular to 
theirs.

(RF3.9)

35
w

Authorized Resource 

AB CD
AB CD
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF6.1 Express a linear relation in 
different forms, and compare their 
graphs.

Achievement Indicators: 

RF6  Relate linear relations  
expressed in: 
•	slope-intercept	form			
   y = mx + b
•	general	form	
  Ax + By + C = 0
•	slope-point	form
 y − y

1 
= m(x−x

1
) to their graphs

 [CN, R, T, V]

In Grade 9, students determined the equations of vertical and horizontal 
lines (9PR2). They will now extend this knowledge to determine the 
equations of oblique lines and express the linear relation in  
slope-intercept form, general form and slope-point form. 

RF6.2 Generalize	and	explain	
strategies for graphing a linear 
relation in slope-intercept, general 
or slope-point form.

RF6.3 Graph, with and without 
technology, a linear relation given 
in slope-intercept, general or 
slope-point form, and explain the 
strategy used to create the graph.

In the previous unit, students made the connection between the rate 
of change and the vertical intercept (initial value) in a linear equation 
(RF5). These concepts will now be extended to develop the  
slope-intercept form (y = mx + b) of a linear equation. 

Provide students with an opportunity to compare the graph and the 
linear equation. Ask questions concerning the changes in m and b and 
how it affects the graph. Students should make the connection that m 
represents the slope or rate of change and b is the vertical or y-intercept. 

Students will be expected to graph a linear relation given its equation 
in slope-intercept form and explain the strategy they used to create the 
graph. Encourage them to plot the y-intercept and then use the slope 
to generate additional points. Ensure that students make predictions 
about the appearance of the graph before they actually graph it. If the 
slope is negative, for example, the graph should slant upwards to the left. 
Students should be exposed to technology, such as graphing calculators, 
FX Draw and smartphone apps when graphing a linear relation.

When given a set of linear equations and their corresponding graphs, 
students should be able to match each graph with the correct equation.

RF6.4 Match a set of linear 
relations to their graphs.
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

1 6
4

y x= − −

Foundations and Pre-Calculus 
Mathematics 10

6.3: Math Lab: Investigating 
Graphs of Linear Functions

6.4: Slope-Intercept Form of the 
Equation for a Linear Function

TR: pp. 17-23

Master 6.2a, 6.2b, 6.3

DVD: Animation 6.4 
           Dynamic Activity 6.3 
           Smart Lesson 6.3, 6.4 
           TI-Nspire Activity 6.3

SB: pp. 354-360

PB: pp. 335-345

Suggested Resource 
 
Resource Link: https://www.k12pl.
nl.ca/curr/10-12/math/math1201/
links/unit6.html

•	 Link to an Online Matching 
Game

Journal

•		 Ask	students	to	respond	to	the	following:

 Scott missed the class where they learned how to graph a linear 
equation in slope-intercept form. He is trying to graph                      
                   . Ask Scott to explain in his own words how this can 
be done. 

(RF6.3)

Interview

•		 Ask	students	to	explain	their	strategy	for	graphing	a	linear	relation	
such as y = 3x − 7. 

(RF6.3)

Paper and Pencil

•		 Ask	students	to	graph	each	of	the	following	equations:

(i)  y = 2x + 1

(ii)  

(iii)  y = 4

(RF6.3)

Performance

•	 Ask students to participate in an online matching game.        
               (RF6.4)

Authorized Resource 

1 4
3

y x= − +
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

When given the slope and the coordinates of a point on the line, 
students will have to find the y-intercept in order to write the 
equation in slope-intercept form. Students have a choice of strategies 
when they are asked to find the y-intercept. One approach involves 
graphing. Students can plot the given point and use the slope to find 
the y-intercept. This is an efficient method when the y-intercept is 
an integral value. Students should be also be exposed to the algebraic 
method of determining the y-intercept through the use of substitution. 
The graphing method provides students with a nice visual, but the 
algebraic method is more effective in finding any y-intercept. 

Achievement Indicators: 

RF7.2 Write the equation of a 
linear relation, given its slope and 
the coordinates of a point on the 
line, and explain the reasoning.

RF7.1 Determine the slope and 
y-intercept of a given linear 
relation from its graph, and write 
the equation in the form  
y	=	mx	+	b.

Given a graph, students will identify the slope and y-intercept of the 
linear relation and substitute the values into the corresponding equation, 
y	=	mx	+	b. Encourage them to verify their equation is correct by 
selecting a point that is on the line and then check to see if it satisfies the 
equation. Students should examine various graphs, including horizontal 
and vertical lines. 

RF7	Determine	the	equation	of	a	
linear relation, given: 
•	a	graph 
•	a	point	and	the	slope 
•	two	points 
•	a	point	and	the	equation					
  of a parallel or perpendicular      
  line to solve problems 
 [CN, PS, R, V]
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

6.4: Slope-Intercept Form of the 
Equation for a Linear Function

TR: pp. 20-23

DVD: Animation 6.4 
           Smart Lesson 6.4

SB: pp. 357-364

PB: pp. 340-345

Performance 

•		 Ask	students	to	participate	in	the	activity,	Relation	Match.	

 Students work in groups of two for this activity. Each group 
should be given a deck of cards containing 12 cards with an 
equation in slope-intercept form, 12 cards with a graph and 1 
YOU WIN card.

 The dealer shuffles all the cards and deals them out. Students 
match the graph and the equation. Remove the matches and place 
them face up on the table. Next, a player draws a card from their 
partner. They should locate the matching equation/graph and 
add it to their pairs. Students take turns drawing cards from their 
partner’s hands. The game continues until all matches are made. 
One player will have the ‘YOU WIN’ card.  

(RF7.1, RF6.4) 

•		 Ask	students	to	create	a	design	using	a	combination	of	horizontal,	
vertical and oblique lines. Ask them to transfer this design to a 
coordinate grid and determine the equations of the lines needed to 
generate their design. 

(RF7.1, RF7.2)

 

Authorized Resource 
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Achievement Indicators: 

RF7.3 Write the equation of 
a linear relation, given the 
coordinates of two points on the 
line, and explain the reasoning.

Students will progress from writing the equation of a linear relation in 
slope-intercept form, given the slope and a point on the line, to writing 
the equation given the coordinates of two points on a line. 

It is important for students to recognize that the equation written in 
slope-intercept form is dependent on the slope. They should determine 
the slope using a graph or the slope formula. Once the slope is 
determined, students can then find the y-intercept using the graphical 
or algebraic methods developed earlier. Prompt students to have a 
discussion, and then demonstrate, why it does not matter which point is 
substituted into the equation to find the y-intercept. 

Students should be exposed to situations where two points are generated 
from a given context. Once students have generated the equation of a 
linear relation, they can use it to solve a variety of problems. Consider 
the following advertisement posted on a community bulletin board:

Students will determine the equation that represents this linear 
relationship between the distance travelled and the cost of the cab ride. 
Encourage them to use the equation to then solve a particular problem. 
For example, if Susie travelled 82 km, how much will she have to pay?

 
Earlier in this unit, students were introduced to the slopes of parallel 
and perpendicular lines. In order for two lines to be parallel, their slopes 
must be the same. If two lines are perpendicular their slopes will be 
negative reciprocals. Once students determine the slope, they can find 
the y-intercept using a graph or algebraic method. It is also important 
that students explore these cases as it relates to horizontal and vertical 
lines. 

RF7.6 Write the equation of 
a linear relation, given the 
coordinates of a point on the line 
and the equation of a parallel or 
perpendicular line, and explain 
the reasoning.

RF7 Continued...

RF7.4 Graph linear data 
generated from a context, and 
write the equation of the resulting 
line.

Shamrock Cabs

5 km for $5.00
15 km for $10.00

RF7.5 Solve	a	problem,	using	the	
equation of a linear relation.
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

1
2 7y x= +

Foundations and Pre-Calculus 
Mathematics 10

6.4: Slope-Intercept Form of the 
Equation for a Linear Function

TR: pp. 20-23

DVD: Animation 6.4 
           Smart Lesson 6.4

SB: pp. 357-360

PB: pp. 340-345

Suggested Resource 
 
Resource Link: https://www.k12pl.
nl.ca/curr/10-12/math/math1201/
links/unit6.html

•	 Link to Planet Hop- a game that 
involves plotting coordinates to 
generate a line and determining 
the equation of their line

                                       

Performance 

•		 Ask	students	to	particiapte	in	Slope	Relay.	Students should work 
in teams. Draw/display two coordinate grids on the white boards. 
Read two points and have students race to plot the points, draw 
the correct line and determine its equation.  Alternatively, students 
could play Planet Hop.                                           
                (RF7.3)

Paper and Pencil

•		 Ask	students	to	answer	the	following:	

(i)  Determine the equation of a line passing through (2, 6) and 
parallel to the line                    .                                 
              (RF7.6)

(ii)  Determine the equation of a line passing through (-1, -4) 
and perpendicular to y = 3x − 1.                                  
              (RF7.6) 

(iii)  Students from Gander are planning a trip to Gros Morne. If 
50 students go, it will cost $1200. If 80 students go, the cost 
will be $1500. Ask students to graph this data and write the 
equation of the resulting line. If 76 students plan on taking 
the trip, ask students how much it will cost.  
              (RF7.4, RF7.4, RF7.5)

  (iv) The cost of a taxi ride is given by C = 2 + 1.75k, where C is  
 the cost in $ and k is the number of kilometres. Ask students  
 to find the cost to travel 12 kilometres.                       
               (RF7.5)

•		 While	surfing	the	Internet,	you	find	a	site	that	claims	to	offer	“the	
most popular and the cheapest DVD anywhere.” Unfortunately, 
the website isn’t clear about how much they charge for each DVD, 
but it does give you the following information:

Number of DVD Ordered 1 2 3
Total Cost (includes S&H) $15 $24 $33

(i)  Ask students to plot the data shown in the table and write an 
equation for the line. 

(ii)  Your friend says that he can get a dozen DVD’s from this 
website for $90. Is he correct? Explain. 

(iii)  How much would it cost to order 50 DVD’s from this 
website? 

(RF7.3, RF7.4, RF7.5) 

Authorized Resource 
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

2 1

2 1

y y
x xm −
−=

Achievement Indicators: 
Students will be introduced to slope-point form of a linear equation,  
y − y

1
 = m(x − x

1
). The slope-point form of a linear equation should be 

developed using the slope formula                  , substituting (x, y) in for 
(x

2 
, y

2
) and multiplying both sides of the equation by (x − x

1
). 

Students will graph a linear relation given its equation in slope-point 
form. The slope of the line m, and one point on the line (x

1
, y

1
), can 

be determined directly from the equation. Similar to graphing lines in 
slope-intercept form, they will plot the point and then use the slope to 
determine another point on the line. A common student error occurs 
when a point is incorrectly identified. When given the equation  
y − 5 = −2(x + 1), for example, students may interpret the given point as  
(1, −5) or (5, −1). Emphasize the operation of subtraction in the  
slope-point form to help them avoid this common error.  

Encourage students to use technology, such as graphing calculators, FX 
Draw, and smartphone apps to graph a linear relation. Many graphing 
applications require students to isolate the y-variable. In Grade 9 
they solved linear equations (9PR3) using inverse operations. While 
rearranging equations is not new, students have had little exposure 
to rearranging equations involving multiple variables. Reinforce with 
students that isolating the y-variable, when written in slope-point form, 
does not mean rearranging the equation completely in slope-intercept 
form. 

Give students graphs and corresponding equations to match and ask 
them to justify their choice. 

Any point on a line can be used when determining the equation of 
the line in slope-point form. When given the slope and a point on the 
line, students now have the option to use either slope-intercept form or 
slope-point form. 

Students should recognize when given the slope and a point on the 
line, other than the y-intercept, writing equations in slope-point form 
requires less algebraic steps than writing equations in slope-intercept 
form. Encourage students to choose the more appropriate form of an 
equation when specific information is given. For example, the slope-
intercept form indicates the slope of the line and its y-intercept while 
the slope-point form indicates the slope and its coordinates of a point 
on the line. Although both equations look different, they still represent 
the same function. Students should be exposed to examples where 
the equation of a line written in slope-point form is rearranged and 
expressed in slope-intercept form. 

RF6	Continued... 
RF7	Continued...

RF6.1 (Continued) Express a 
linear relation in different forms, 
and compare their graphs.

RF6.2 (Continued)	Generalize	
and explain strategies for graphing 
a linear relation in slope-
intercept, general or slope-point 
form.

RF6.3 (Continued) Graph, with 
and without technology, a linear 
relation given in slope-intercept, 
general or slope-point form, and 
explain the strategy used to create 
the graph.

RF6.4 (Continued) Match a set 
of linear relations to their graphs.

RF7.2  (Continued) Write the 
equation of a linear relation, 
given its slope and the coordinates 
of a point on the line, and explain 
the reasoning.
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

16 ( 5)
4

y x+ = − −

Foundations and Pre-Calculus 
Mathematics 10
6.5: Slope-Point Form of the 
Equation for a Linear Function

TR: pp. 24-28

Master 6.1b

DVD: Animation 6.5 
           Smart Lesson 6.5

SB: pp. 365-374

PB: pp. 346-357

Paper and Pencil

•		 Ask	students	to	identify	the	slope	and	a	point	on	the	line	for	each	
of the following equations and then graph the resulting line:

 (i) y − 3 = 2 (x − 1)  

(ii)  
(RF6.3) 

Journal

•		 Ask	students	to	respond	to	the	following:

 Trevor is not sure whether to write a linear equation using 
slope-intercept form or slope-point form. Depending on the 
information given, can both forms of equations be used or is one 
more efficient than the other? Explain your reasoning.

(RF7.2)

Authorized Resource 

Suggested Resources

Resource Link: https://www.k12pl.
nl.ca/curr/10-12/math/math1201/
links/unit6.html

•	 Link to Desmos - a graphing 
application (and online 
website)

•	 Link to a Graphing Calculator 
application
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Achievement Indicators: 

Students will write the equation of a line, in slope-point form, when 
given two points on a line. Similar to finding the equation in slope-
intercept form, students will use the slope formula                    to find 
the value of the slope and will choose a point to directly substitute into 
the equation. Emphasize that using either of the two given points will 
result in the correct equation. While both equations ‘look’ different, 
they represent the same linear relation. 

Students can model a real life situation using a linear relation in  
slope-point form. An understanding of what the slope represents, and 
making a connection between the data and the context of the problem, 
makes the mathematics more meaningful for students. When asked to 
use the function developed to solve a particular problem, students can 
substitute the value directly into the equation and solve for the unkown 
variable. When given the equation y−2=4(x+3), for example, where  
x = 5, students write y−2=4(5+3) and then solve for y. Students could 
also rearrange the equation in slope-intercept form first and then 
proceed to solve the equation for a given variable. Although both forms 
will provide the same answer, the slope-intercept form is often easier for 
students because the equation is already solved for y. 

Students should work with problems involving parallel or perpendicular 
lines. Using the given point and determining the appropriate slope, 
students will use direct substitution to determine the equation of the 
line in slope-point form. Since these examples were done previously in 
slope-intercept form, this would be a good opportunity to discuss the 
advantages and disadvantages of the two forms of linear relation.

RF7	Continued...

2 1
2 1

y y
x xm −
−=

RF7.3 (Continued) Write the 
equation of a linear relation, 
given the coordinates of two 
points on the line, and explain the 
reasoning.

RF7.4 (Continued) Graph linear 
data generated from a context, 
and write the equation of the 
resulting line.

RF7.5 (Continued)	Solve	a	
problem, using the equation of a 
linear relation.

RF7.6 (Continued) Write the 
equation of a linear relation, 
given the coordinates of a point 
on the line and the equation of 
a parallel or perpendicular line, 
and explain the reasoning.
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

BD

Foundations and Pre-Calculus 
Mathematics 10

6.5: Slope-Point Form of the 
Equation for a Linear Function

TR: pp. 24-28

DVD: Animation 6.5 
           Smart Lesson 6.5

SB: pp. 365-374

PB: pp. 346-357

Paper and Pencil

•		 Ask	students	to	complete	the	following:	

(i)  Write the equation of the line given the following 
information: 
(a)  the line has a slope of  12 and passes through (-3, 6). 
(b)  the line passes through (-2, 6) and (4, -8).  
(c) the line passes through (4, 10) and is parallel to the line 
       y = 2x − 4.  
(d)  the line passes through (2, 5) and is perpendicular to  
 1 9

4
y x= − +

    (RF7.2, RF7.3, RF7.6)

(ii)  The line BD is tangent to the circle at point A (2, 4). If 
the centre of the circle is C(-1,1), write the equation of the 
tangent line        .        

(RF7.2, RF7.3, RF7.6)

(ii) The graph shown below is made up of linear segments A,  
B and C. Write an equation in slope-point form for the line  
that contains each segment.

(RF7.2, RF7.3)

Authorized Resource 

x-1 1 2 3 4 5 6 7 8 9 10

y

-1

1
2
3
4
5
6
7

A B
C

A

B

D

C
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Specific Outcomes

LINEAR FUNCTIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

Achievement Indicators: 

RF6.5 Rewrite	a	linear	relation	
in either slope-intercept or general 
form.

Students should rewrite equations in either slope-intercept or general 
form. Through this work, they should make the connections between 
the general form and the value of ( )AB−  for slope, as well as ( )CB−  for 
the y-intercept.

An equivalent equation can be obtained from an existing equation by 
adding or subtracting the same term to both sides of the equation or 
multiplying or dividing the entire equation by the same value. There are 
many strategies that can be used to identify equivalent linear relations: 
•	 As a first approach, students may choose to rewrite all equations in 

one particular form to check whether the equations are the same.  
If the equations are already written in general form, for example, 
students could check to see if the equations are multiples of each 
other. 

•	 Students could use two test points and determine if they satisfy 
multiple equations. Discuss with students why using at least two 
test points is important. This concept will be important for work 
with solving systems of linear equations in the next unit (RF9).

•	 Students may want to compare the slope and y-intercept of the 
equations. This can be done graphically or algebraically.

RF6.6 Identify equivalent linear 
relations from a set of linear 
relations.

RF6	Continued...

Students have written equations of linear relations using slope-intercept 
form and slope-point form. This will now be extended to general form 
Ax + By + C = 0, where A is a whole number, and B and C are integers. 
This form is particularly important in M2201/M2200 when students 
are exposed to quadratic equations.

To graph a linear relation in general form, students can quickly 
determine the x and y-intercepts. Once students find the intercepts, they 
can graph the line. Students should discuss the strategies used when 
graphing lines in the three different forms and question which form of a 
linear equation is preferred when graphing.

Students should be encouraged to explore the general form  
Ax + By + C = 0. They could explore the effects of changing parameters 
on a graph of Ax + By + C = 0 through the use of graphing technology. 
For particular values of A, B, and C, for example, the lines can be 
vertical, horizontal or oblique.

RF6.1 (Continued) Express a 
linear relation in different forms, 
and compare their graphs.

RF6.2 (Continued)	Generalize	
and explain strategies for 
graphing a linear relation in 
slope-intercept, general or slope-
point form.

RF6.3 (Continued) Graph, with 
and without technology, a linear 
relation given in slope-intercept, 
general or slope-point form, and 
explain the strategy used to create 
the graph.

RF6.4 (Continued) Match a set 
of linear relations to their graphs.
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Suggested Assessment Strategies Resources/Notes

LINEAR FUNCTIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10
6.6 General Form of the Equation 
for a Linear Relation

TR: pp. 29-33

DVD: Smart Lesson 6.6

SB: pp.377-385

PB: pp.358-365

Suggested Resource 

Resource Link: https://www.
k12pl.nl.ca/curr/10-12/math/
math1201/links/unit6.html

•	 Link to the Hoop Game - an 
online game that requires 
students to identify the slope 
and y-intercept from a linear 
relation. Some rearranging 
may be necessary. The slopes 
of horizontal/vertical lines, 
and parallel/perpendicular 
lines are also explored. 

Paper and Pencil

•		 Ask	students	to	graph	the	following	equations:

(i) 2x + 3y − 12 = 0
(ii) − 3x + 4y + 24 = 0                                                

      (RF6.3)

•		 Ask	students	to	rewrite	each	of	the	following	equations	in	slope-
intercept form:

(i) (y − 4) = − 2 (x + 1)
(ii)  − 3x + 6y + 18 = 0

(RF6.5) 

•		 Ask	students	to	rewrite	each	of	the	following	equations	in	general 
form:

(i) 

(ii)  y = 4x − 1
(RF6.5) 

•		 The	lines	nx+12y-2=0 and 3x+ny+6=0 are parallel. What are the 
possible values of n?                                            

   (RF6.5, RF3.9) 

Observation

•		 Ask	students	to	work	in	groups.	Each	group	should	be	given	a	
deck of cards, with a variety of linear equations on them. Students 
should work together to identify equivalent linear relations from 
their deck.                                                                     

  (RF6.6)

Performance
•	 Ask students to play the Hoop Game.  

               (RF6.5) 

                 

1( 1) ( 6)
2

y x+ = −

Authorized Resource 
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LINEAR FUNCTIONS



Systems of Linear Equations

Suggested Time: 11 Hours 
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SYSTEMS OF LINEAR EQUATIONS

In this unit, students will model a situation with a linear system and use 
the equations to solve a related problem. They will graph a linear system 
with and without the use of technology. Students will discover that the 
point of intersection of the graph is the solution of the linear system. 
They will verify the solution by checking that the coordinates satisfy 
both equations in the linear system. Students will solve linear systems 
algebraically using substitution and elimination, and identify the most 
efficient method for a given system of equations. 

Students will explore linear systems with no solutions, one solution and 
an infinite number of solutions. They can use graphing or examine the 
slope-interecept form of the linear equation to determine the number of 
solutions for a linear system.

Students will solve real world problems involving systems of linear 
equations. Examples include chemistry problems involving mixtures 
and percents, interest problems involving the time value of money, and 
problems involving wind and water currents.

Unit Overview
Focus and Context

Outcomes Framework

GCO

Develop algebraic and graphical reasoning 
through the study of relations. 

SCO RF9 

Solve problems that involve systems 
of linear equations in two variables, 
graphically and algebraically. 
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SYSTEMS OF LINEAR EQUATIONS

Mathematics 9 Mathematics 1201 Mathematics 11
Relations and Functions

not addressed RF9 Solve problems that involve 
systems of linear equations 
in two variables, graphically 
and algebraically.  
[CN, PS, R, T, V]

2200 (Relations and Functions)

RF6 Solve, algebraically and 
graphically, problems that 
involve systems of linear-
quadratic and quadratic-
quadratic equations in two 
variables. 
[CN, PS, R, T, V]

SCO Continuum

Mathematical 
Processes

[C] Communication [PS] Problem Solving
[CN] Connections  [R]   Reasoning   
[ME] Mental Mathematics  [T]   Technology
 and Estimation   [V]   Visualization
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Specific Outcomes

SYSTEMS OF LINEAR EQUATIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF9  Solve problems that 
involve systems of linear  
equations	in	two	variables,	
graphically	and	algebraically.

[CN, PS, R, T, V]

RF9.1 Model a situation, using a 
system of linear equations.

Achievement Indicators: 

RF9.2 Relate	a	system	of	linear	
equations to the context of a 
problem.

In Grade 9, students modeled and solved problems using linear 
equations in one variable (9PR3). In this unit, they are introduced to 
systems of equations in two variables. Students will initially create a 
linear system to model a situation, as well as write a description of a 
situation that might be modeled by a given linear system. They will 
solve linear systems graphically, with and without technology, and 
progress to solving linear systems symbolically using substitution and 
elimination. 

Students will model situations using a system of linear equations. Ensure 
they understand and define the variables that are being used to represent 
the unknown quantity. This would be a good opportunity to discuss 
that in order to solve a system the number of equations must be at least 
equal to the number of unknowns.

Students will also describe a possible situation which is modeled by a 
given linear system. Encourage students to share their responses so they 
can be exposed to a variety of real-life contexts.

Although students will solve linear systems later in the unit, the focus 
here is limited to verifying possible solutions. They will substitute an 
ordered pair (x, y) into both equations to determine whether it is a 
solution to the system. Emphasize that the ordered pair must satisfy 
both equations to be a solution.
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Suggested Assessment Strategies Resources/Notes

SYSTEMS OF LINEAR EQUATIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Performance

•	 Ask	students	to	describe	or	model	a	situation	that	cannot	be	
modeled by a linear system and explain why a linear system is 
unsuitable.

                                                      (RF9.1)

Paper and Pencil

•	 Ask	students	to	respond	to	the	following:

(i) John bought 8 books. Some books cost $13 each and the  
rest of the books cost $24 each. He spent a total of $159.  
Write a system of linear equations that could represent the  
given situation.

(RF9.1, RF9.2) 

(ii) Create a situation relating to coins that can be modelled by 
the linear system and explain the meaning of each variable.

    x + y = 24 
                              0.25x + 0.05y = 4.60

(RF9.1, RF9.2)

Foundations and Pre-Calculus 
Mathematics 10

7.1: Developing Systems of Linear 
Equations

Teacher Resource (TR): pp. 8-11

DVD: Smart Lesson 7.1

Student Book (SB): pp. 394-402

Preparation and Practice Book 
(PB): pp. 374-382

Authorized Resource
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Specific Outcomes

SYSTEMS OF LINEAR EQUATIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF9		Continued...

RF9.3 Explain the meaning 
of the point of intersection of a 
system of linear equations.

Achievement Indicators: 

RF9.4 Determine and verify 
the solution of a system of linear 
equations graphically, with and 
without technology.

RF9.5 Solve	a	problem	that	
involves a system of linear 
equations.

In the previous unit, students determined that a line is a graphical 
representation of an infinite set of ordered pairs which satisfy the 
corresponding equation (RF7). This idea will now be extended to graphs 
of linear systems. When two lines intersect, the coordinates of the 
point of intersection is the solution of the linear system. Once students 
have determined the solution to the linear system, they should always 
verify that the coordinates satisfy both equations. Sometimes a point 
of intersection may not be read accurately from the graph. Although 
parallel lines and coincident lines will be developed later in this unit, 
this would be a good opportunity to discuss that some linear systems do 
not have have a unique solution. 

Students will be working with the graphs of linear systems and how to 
find their solutions graphically. There are many different ways to graph 
linear equations without using technology. In the previous unit, students 
were exposed to graphing linear equations using slope-intercept method, 
slope-point form, and using the x and y intercept method. Identifying 
the form of the equation will help students decide which method they 
should choose when graphing the lines.

Graphing technology can also be used to solve a system of linear 
equations. Some graphing utilities require equations to be rearranged 
and written in functional form. Examples include, but not limited to, 
a graphing calculator, a computer with graphing software such as FX 
Draw, and various smartphone apps. If using a graphing calculator, 
students may have difficulty determining appropriate settings to view 
the interesection point. They will need practice with this. There are 
limitations to solving a linear system by graphing. When graphing a 
linear system, with and without technology, non-integral intersection 
points may be difficult to determine exactly.  In such cases, students will 
have to estimate the coordinates of the point of intersection. This will 
lead students into solving a linear system using an algebraic method.

Students will translate a word problem into a system of linear equations 
and will solve the problem by graphing. Emphasis should be placed 
on real life applications such as cell phone providers or cab companies. 
Remind students to explain the meaning of the solution in a particular 
context and verify the solution.
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Suggested Assessment Strategies Resources/Notes

SYSTEMS OF LINEAR EQUATIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Paper and Pencil

•	 Ask students to answer the following: 
 
(i) Mitchell solved the linear system 2x+3y=16 and x-2y=-6. His  
 solution was (2,4). Verify whether Mitchell’s solution is correct.  
 Explain how Mitchell’s results can be illustrated on a graph    
              (RF9.4) 
(ii)  Jill earns $40 plus $10 per hour. Tony earns $50 plus $5 per  
 hour. Graphically represent the linear system relating Jill and  
 Tony’s earnings. Identify the solution to the linear system and  
 explain what it represents.

                                                                  (RF9.3, RF9.4, RF9.5)

7.2: Solving a System of Linear 
Equations Graphically

7.3: Math Lab: Using Graphing 
Technology to Solve a System of 
Linear Equations

TR: pp.12-16, 17-19

Master 7.1a, 7.2

DVD: Animation 7.2 
           Dynamic Activity 7.2 
           Smart Lesson 7.2, 7.3

SB: pp. 403-410, 411-415 
PB: pp. 383-390, 391-399

Foundations and Pre-Calculus 
Mathematics 10

Authorized Resource

Suggested Resources

Resource Link: https://www.k12pl.
nl.ca/curr/10-12/math/math1201/
links/unit7.html

•	 Link to Desmos - a graphing 
application (and online 
website)

•	 Link to a Graphing Calculator 
application
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Specific Outcomes

SYSTEMS OF LINEAR EQUATIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF9		Continued...

RF9.6 Determine and verify 
the solution of a system of linear 
equations algebraically. 

Achievement Indicators: 

Solving a linear system graphically is now extended to solving systems 
algebraically using substitution and elimination. In Grade 9, students 
were exposed to solving linear equations with fractional coefficients 
(9PR3). In the previous unit, they eliminated fractional coefficients in a 
linear equation by multiplying by the LCM of the denominators (RF6). 
Encourage students to continue to eliminate fractional coefficients 
before proceeding to solve systems algebraically. After determining 
the solution to the linear system, ensure that students verify the 
solution of the system either by direct substitution or by graphing. 
It is important to reiterate that manual graphing may only give an 
approximate solution, especially when solutions involve fractions. While 
the development of the symbolic representation to obtain the solution 
to a linear system is important, emphasis should continue to be on the 
development of the linear system from a problem solving context.

RF9.7 Explain a strategy to solve 
a system of linear equations.

Although linear systems can be solved graphically or algebraically, it 
is important that students identify which is most efficient. Although 
students can make the connection between the solution of a linear 
system and the point of intersection of the graphs, manual graphing 
may only provide an approximation of the solution. 

Provide students an opportunity to decide which algebraic method 
is more efficient when solving a linear system by focusing on the 
coefficients of like variables. If necessary, rearrange the equations so that 
like variables appear in the same position in both equations. The most 
common form is ax+by=c. Substitution may be more efficient if the 
coefficient of a term is 1. Elimination, on the other hand, may be more 
efficient if the variable in both equations have the same or opposite 
coefficient. Students have the option to either subtract or add the 
equations to eliminate a variable. If the coefficients of the like terms are 
different, students will create an equivalent linear system by multiplying 
one or both equations by a constant in order to make the two like terms 
equal or opposite. When creating an equivalent equation, students often 
forget to multiply both sides of the equation by the constant. When 
students multiply the equation 2x − 3y = 5 by 2, for example, they 
might incorrectly write 4x −6y = 5.

RF9.5 (Continued)	Solve	a	
problem that involves a system of 
linear equations.
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Suggested Assessment Strategies Resources/Notes

SYSTEMS OF LINEAR EQUATIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Foundations and Pre-Calculus 
Mathematics 10

Journal

•		 Without	using	technology,	ask	students	to	explain	which	system	
might be more preferable to solve.

     
                                                             

 
 

(RF9.7)               

•		 Ask	students	to	explain	to	a	classmate	how	they	would	solve	

4 7 39
3 5 19
x y
x y
− = − ⎫

⎬+ = − ⎭ 
Justify the method chosen.                                               

(RF9.7)              

Paper and Pencil

•	 Ask	students	to	answer	the	following	questions:

(i) A test has twenty questions worth 100 points. The test 
consists of selected response questions worth 3 points each 
and constructed response worth 11 points each. How many 
selected response questions are on the test?

                                                   (RF9.5,RF9.6)

(ii) The cost of a buffet dinner for a family of six was $48.50 
($11.75 per adult, $6.25 per child). How many members 
paid each price?

                                            (RF9.5,RF9.6)

•	 Ask	students	to	create	a	linear	system	that	could	be	solved	more	
efficiently through: 

(i)    substitution rather than using elimination or graphing. Solve 
the system.                 

(ii) elimination rather than using substitution or graphing. Solve 
the system.

                                                                                                    (RF9.7) 
Presentation

•	 Students	could	research	the	cost	of	renting	a	car	in	St.	John’s	for	a	
single day.  

(i) Ask students how the study of linear relations and linear 
systems would help you decide which company to rent from. 

(ii) What is the effect of distance travelled?  
(iii) What other variable(s) effect the cost of renting a car?

                                   (RF9.5,RF9.6)   

7.4: Using a Substitution Strategy 
to Solve a System of Linear 
Equations.

7.5: Using an Elimination Strategy 
to Solve a System of Linear 
Equations

TR: pp. 20-23, 24-28 
DVD: 
Animations 7.4, 7.5 
Smart Lessons 7.4, 7.5 
SB: pp.416-427, 428-441 
PB: pp.400-406, 407-419

2 2
5 5
3 33
7 70

y x

y x

⎫= − − ⎪⎪
⎬
⎪= − −
⎪⎭

9 23
2 2
2 16
11 11

y x

y x

⎫= − ⎪⎪
⎬
⎪= −
⎪⎭

Authorized Resource
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Specific Outcomes

SYSTEMS OF LINEAR EQUATIONS

Suggestions for Teaching and Learning

Students will be expected to

Relations and Functions

RF9		Continued...

RF9.8 Explain, using examples, 
why a system of equations may 
have no solution, one solution or 
an infinite number of solutions.

Achievement Indicators: 

Discuss why systems of linear equations can have different numbers 
of solutions. Knowing that parallel lines do not intersect, for example, 
students can predict the system would have no solution. Students can 
then identify the number of solutions of a linear system using different 
methods. By graphing the linear system, students can determine if 
the system of linear equations has one solution (intersecting lines), no 
solution (parallel lines) or an infinite number of solutions (coincident 
lines). As an alternative to graphing, students can use the slope and 
y-intercept of each equation to determine the number of solutions of 
the linear system. When the slopes of the lines are different, the lines 
intersect at one point and the system has one solution. When the 
slopes of the lines are the same but the y-interecept is different, the 
two lines will never intersect and the system has no solution. When 
the slope and the y-interecept are the same for both equations, the two 
lines are identical and the system has an infinite number of solutions. 
Students can also apply an algebraic method to determine the number 
of solutions of a linear system. When a system of equations has one 
solution, a unique value for x and y can be determined. However, this is 
not always the case. Consider the following example: 

Solve:  

 
Adding the equations eliminates both variables resulting in 0x + 0y = 27. 
For any value of x or y, this is a false statement. This indicates there are 
no solutions and the lines must be parallel. Students can also encounter 
a situation where 0x + 0y = 0 or 0 = 0. For any value of x or y, the 
statement is true. There are an infinite number of solutions of the linear 
system and the lines are coincident. This particular possibility is easier 
to determine by inspection. If students reduce the equations to lowest 
terms (dividing each term by the GCF), they can identify whether the 
equations are equivalent. If the equations are equivalent, the graphs 
overlap, resulting in an infinite number of intersection points.

2 3 12
2 3 15
x y
x y
− − = ⎫

⎬+ = ⎭
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Suggested Assessment Strategies Resources/Notes

SYSTEMS OF LINEAR EQUATIONS

General Outcome: Develop algebraic and graphical reasoning through the study of 
relations

Journal

•	 Ask	students	to	respond	to	the	following:	

(i)  Describe a real-life situation in which the graphs of the 
lines in the linear system are not parallel but the solution is 
unreasonable given the context of the problem. 

(ii) Would the cellular phone plans modeled in the table below 
ever have the same cost.

Plan Base Monthly Fee 
($)

Cost per Minute 
(¢)

A 30 5

B 10 2

                                                         (RF9.8)

(iii)  Write a linear system that has an infinite number of 
solutions. Explain what happens when you try to solve the 
system using elimination.                                         

 (RF9.8)

Paper and Pencil

•	 Ask	students	to	answer	the	following	questions:

(i) Solve the linear system using elimination. 
2 5 10
4 10 20
x y
x y
− = ⎫

⎬− = ⎭ 

(ii) What does the solution tell you about the nature of the lines?  
(iii) Convert the equations to slope-intercept form to confirm 

this conclusion.                                                          (RF9.8)
                                                        

Performance

•		 Chutes and Ladders: Each group of four students will be given a 
game board, 1 die, 1 pack of system of equations cards and 4 disks 
to move along the board. Ask students to draw a card and roll the 
die. If the roll is a 1, the student will solve the system by graphing. 
If they roll a 2 or 5, they solve the system by substitution. If they 
roll a 3 or 4, they solve the system by elimination. If the roll is a 
6, they solve by a method of their choice. If the system is solved 
correctly, the student moves the number of spaces on the board 
that corresponds to the roll on the die. If the answer is incorrect, 
the person on the left has the opportunity to answer the question 
and move on the board.                                                     

(RF9.4, RF9.5, RF9.8)

7.6: Properties of Systems of 
Linear Equations

TR: pp. 29-32

Master 7.1b

DVD: Smart Lesson 7.6 
           TI-Nspire Activity 7.6

SB: pp.442-449

PB: pp.420-424

Foundations and Pre-Calculus 
Mathematics 10

Authorized Resource
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SYSTEMS OF LINEAR EQUATIONS
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APPENDIX

Appendix:
Outcomes with Achievement Indicators  

Organized by Topic
(With Curriculum Guide Page References)
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APPENDIX

Topic: Measurement General Outcome: Develop spatial sense and proportional reasoning. 

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

M1 Solve problems that involve   
       linear measurement, using:

•	 SI and imperial units of 
measure

•	 estimation strategies
•	 measurement strategies.

[ME, PS, V]

M1.1 Provide referents for linear measurements, including 
millimetre, centimetre, metre, kilometre, inch, foot, yard and 
mile, and explain the choices. 

M1.2 Compare SI and imperial units, using referents.

M1.3 Estimate a linear measure, using a referent, and explain 
the process used.

M1.4 Justify the choice of units used for determining a 
measurement in a problem solving context. 

M1.5 Solve problems that involve linear measure, using 
instruments such as rulers, calipers or tape measures.

M1.6 Describe and explain a personal strategy used to 
determine a linear measurement; e.g., circumference of a 
bottle, length of a curve, perimeter of the base of an irregular 
3-D object.

p. 24-27 
 

p. 24-27

p. 24-27 

p. 24-27 

p. 28 

p. 28

 

M2  Apply proportional 
reasoning to problems that 
involve conversions between 
SI and imperial units of 
measure.  
[C, ME, PS]

M2.1 Using proportional reasoning, convert a measurement 
within or between SI and imperial systems.

M2.2 Solve a problem that involves the conversion of units 
within or between SI and imperial units. 

M2.3 Verify, using unit analysis, a conversion within or 
between SI and imperial systems, and explain the conversion. 

M2.4 Justify, using mental mathematics, the reasonableness of 
a solution to a conversion problem. 

p. 30-33 

p. 30-33 

p. 30-33 

p. 32
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APPENDIX

Topic: Measurement General Outcome: Develop spatial sense and proportional reasoning. 

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

M3  Solve problems, using SI 
and imperial units, that 
involve the surface area 
and volume of 3-D objects, 
including:

•	 right cones
•	 right cylinders
•	 right prisms
•	 right pyramids
•	 spheres. 

[CN, PS, R, V]

M3.1 Sketch a diagram to represent a problem that involves 
surface area or volume. 

M3.2 Determine the surface area of a right cone, right 
cylinder, right prism, or a right pyramid, using an object or its 
labelled diagram. 

M3.3 Determine an unknown dimension of a right cone, 
right cylinder, right prism, or right pyramid, given the 
object's surface area and the remaining dimensions. 

M3.4 Determine the volume of a right cone, right cylinder, 
right prism, or right pyramid using an object or its labelled 
diagram. 

M3.5 Describe the relationship between the volumes of:

•	  right cones and right cylinders with the same base and 
height

•	  right pyramids and right prism with the same base and 
height 

M3.6 Determine an unknown dimension of a right cone, 
right cylinder, right prism, or right pyramid, given the 
object's volume and the remaining dimensions. 

M3.7 Determine the surface area and volume of a sphere, 
using an object or its labelled diagram.

M3.8 Determine an unknown dimension of a sphere, given 
the object's surface area.

M3.9 Solve a problem that involved surface area or volume, 
using an object or its labelled diagram of a composite 3-D 
object. 

p. 34-41 

p. 34-41 
 

p. 40 
 

p. 42-45 
 

p. 42-45

 

 

p. 44 
 

p. 46 

p. 48 

p. 48
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APPENDIX

Topic: Measurement General Outcome: Develop spatial sense and proportional reasoning. 

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

M4  Develop and apply the  
primary trigonometric ratios 
(sine, cosine, tangent) to 
solve problems that involve 
right triangles. 
[C, CN, PS, R, T, V]

M4.1 Identify the hypotenuse of a right triangle, and the 
opposite and adjacent sides for a given acute angle in the 
triangle.

M4.2 Explain the relationships between similar right triangles 
and the definitions of the primary trigonometric ratios. 

M4.3 Use the primary trigonometric ratios to determine the 
measure of a missing angle in a right triangle.

M4.4 Use the primary trigonometric ratios to determine the 
length of a missing side in a right triangle. 

M4.5 Solve a problem that involves indirect and direct 
measurements, using the trigonometric ratios, the 
Pythagorean theorem and measurement instruments such as a 
clinometer or metre stick. 

M4.6 Solve right triangles.

M4.7 Solve a problem that involves one or more right 
triangles by applying the primary trigonometric ratios or the 
Pythagorean theorem. 

p. 54 
 

p. 54-57, 
60

p. 54, 62 

p. 54, 62 

p. 58,  
64-67 
 

p. 68

p. 70-73

Topic: Algebra and Number General Outcome: Develop algebraic reasoning and number sense. 

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

AN1  Demonstrate an 
understanding of factors 
of whole numbers by 
determining the:

•	 prime factors

•	 greatest common factor

•	 least common multiple

•	 square root

•	 cube root. 
[CN, ME, R]

AN1.1 Determine the prime factors of a whole number.

AN1.2 Explain why the numbers 0 and 1 have no prime 
factors. 

AN1.3 Determine, using a variety of strategies, the greatest 
common factor or lease common multiple of a set of whole 
numbers, and explain the process. 

AN1.4 Solve problems that involve prime factors, greatest 
common factors, least common multiples, square roots or 
cube roots.

AN1.5  Determine, concretely, whether a given whole 
number is a perfect square, a perfect cube or neither.

AN1.6 Determine, using a variety of strategies, the square 
root of a perfect square, and explain the process. 

AN1.7 Determine, using a variety of strategies, the cube root 
of a perfect cube, and explain the process. 

p. 80

p. 80 

p. 82-85 
 

p. 86-89 
 

p. 86-89 

p. 86-89 

p. 88
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APPENDIX

Topic: Algebra and Number General Outcome: Develop algebraic reasoning and number sense. 

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

AN2  Demonstrate an 
understanding of irrational 
numbers by: 

•	 representing, identifying 
and simplifying 
irrational numbers

•	 ordering irrational 
numbers. 
[CN, ME, R, V]

AN2.1 Explain, using examples, the meaning of an index of a 
radical. 

AN2.2 Sort a set of numbers into rational and irrational 
numbers.

AN2.3 Represent using a graphic organizer, the relationship 
among the subsets of the real numbers (natural, whole, 
integer, rational, irrational).

AN2.4 Determine an approximate value of a given irrational 
number.

AN2.5 Approximate the locations or irrational numbers on 
a number line, using a variety of strategies, and explain the 
reasoning.

AN2.6 Order a set of irrational number on a number line.

AN2.7 Express a radical as a mixed radical in simplest form 
(limited to numerical radicands).

AN2.8 Express a mixed radical as an entire radical (limited to 
numerical radicands). 

p. 90 

p. 92 

p. 92 
 

p. 94 

p. 94 
 

p. 94

p. 94-97 

p. 94-97

AN3 Demonstrate an 
understanding of powers 
with integral and rational 
exponents. 
[C, CN, PS, R]

AN3.1 Explain, using patterns, why                     , a ≠ 0.

AN3.2 Express powers with rational exponents as radicals and 
vice versa.

AN3.3 Solve a problem that involves exponent laws or 
radicals.

AN3.4 Explain, using patterns, why 1
n

n
aa− = , a ≠ 0.

AN3.5 Apply the exponent laws:

• ( )( )m n m na a a +=

• ( ) ( )m n m na a a −÷ =

• ( )m n mna a=

• ( )m m mab a b=

• , 0
n n

n

a a
b

b b
= ≠⎛ ⎞

⎜ ⎟
⎝ ⎠

in expressions with rational and variable bases and integral 
and rational exponents, and explain the reasoning. 

AN3.6 Identify and correct errors in the simplification of an 
expression that involves powers. 

p. 98-101

p. 98-101 

p. 100-105 

p. 102-105

p. 106 
 
 
 
 
 
 
 
 

p. 108 

( )m
n

m
n aa =
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Topic: Algebra and Number General Outcome: Develop algebraic reasoning and number sense. 

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

AN4 Demonstrate an 
understanding of the 
multiplication of polynomial 
expressions (limited to 
monomials, binomials and 
trinomials), concretely, 
pictorially and symbolically.
[CN, R, V]

AN4.1 Explain, using examples, the relationship between the 
multiplication of binomials and the multiplication of two 
digit numbers. 

AN4.2 Model the multiplication of two given binomials, 
concretely or pictorially, and record the process symbolically.

AN4.3 Relate the multiplication of two binomails expressions 
to an area model. 

AN4.4 Multiply two polynomials symbolically, and combine 
like terms in the product. 

AN4.5 Verify a polynomial by substituting numbers for the 
variables. 

AN4.6 Generalize and explain a strategy for multiplication of  
polynomials.

AN4.7 Identify and explain errors in a solution for a 
polynomial multiplication. 

p. 118 
 

p. 120-123, 
128, 134

p. 120-123, 
128

p. 132 

p. 132 

p. 132 

p. 132 

AN5 Demonstrate an 
understanding of common 
factors and trinomial 
factoring, concretely, 
pictorially and symbolically.
[C, CN, R, V]

AN5.1 Explain, using examples, the relationship between 
multiplication and factoring of polynomials.

AN5.2 Express a polynomial as a product of its factors.

AN5.3 Determine the common factors in the terms of a 
polynomial, and express the polynomial in factored form, 
concretely, pictorially and symbolically.

AN5.4 Factor a polynomial and verify by multiplying the 
factors. 

AN5.5 Model the factoring of a trinomial, concretely or 
pictorially, and record the process symbolically. 

AN5.6 Identify and explain the errors in a polynomial 
factorization. 

AN5.7 Factor a polynomial that is a difference of squares, and 
explain why it is a special case of trinomial factoring where  
b = 0. 

p, 114-119 

p. 114-119

p. 114-119 
 

p. 114-119 

p. 124-131, 
134-137

p. 126, 130

 
p. 134-137 
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Topic: Relations and Functions General Outcome: Develop algebraic and graphical reasoning through the 
study of relations.

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

RF1  Interpret and explain the 
relationships among data, 
graphs and situations. 
[C, CN, R, T, V]

RF1.1 Describe a possible situation for a given graph. 

RF1.2 Sketch a possible graph for a given situation.

RF1.3 Explain why data points should or should not be 
connected on the graph for a given situation.

RF1.4 Graph, with or without technology, a set of data, and 
determine the domain and range. 

RF1.5 Determine, and express in a variety of ways, the 
domain and range of a graph, a set of ordered pairs or a table 
of values. 

p. 148

p. 148

p. 148 

p. 148 

p. 150-153

RF2  Demonstrate an 
understanding of relations 
and functions.  
[C, R, V]

RF2.1 Represent a relation in a variety of ways. 

RF2.2 Identify independent and dependent variables in a 
given context. 

RF2.3 Determine if a set of ordered pairs represents a 
function.

RF2.4 Explain, using examples, why some relations are not 
functions but all functions are relations.

RF2.5 Sort a set of graphs as functions or non-functions.

RF2.6 Generalize and explain rules for determining whether 
graphs and sets of ordered pairs represent functions. 

p. 142

p. 144 

p. 144 

p. 144 

p. 144

p. 144

RF3  Demonstrate an 
understanding of slope with 
respect to: 

•		 rise	and	run
•		 line	segments	and	lines
•		 rate	of	change
•		 parallel	lines
•		 perpendicular	lines.
[PS, R,V]

RF3.1 Determine the slope of a line segment by measuring 
and calculating the rise and run.

RF3.2 Explain, using examples, slope as a rate of change.

RF3.3 Solve a contextual problem involving slope.      
              

RF3.4 Classify lines in a given set as having a positive or 
negative slopes.

RF3.5 Explain the meaning of the slope of a horizontal or 
vertical line. 

RF3.6 Draw a line, given its slope and a point on the line. 

RF3.7 Determine another point on a line, given the slope and 
a point on the line. 

RF3.8 Explain why the slope of a line can determined by 
using any two points on that line. 

RF3.9 Generalize and apply a rule for determining whether 
two lines are parallel or perpendicular.

p. 164,170 

p. 164

p. 164,  
170-173

p. 166 

p. 166 

p. 166

p. 168

 
p. 170 

p. 172
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APPENDIX

Topic: Relations and Functions General Outcome: Develop algebraic and graphical reasoning through the 
study of relations.

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

RF4  Describe and represent linear 
relations, using:

•			 words
•			 ordered	pairs
•			 table	of	values
•			 graphs
•			 equations.

[C, R, V]

RF4.1 Match corresponding representations of linear 
relations.

RF4.2 Determine whether a table of values or a set of ordered 
pairs represents a linear relation, and explain why or why not.

RF4.3 Determine whether a graph represents a linear relation 
and explain why or why not.

RF4.4 Draw a graph given a set of ordered pairs and 
determine whether the relationship between the variables is 
linear.

RF4.5 Determine whether an equation represents a linear 
relation, and explain why or why not. 

p. 154 

p. 154

 
p. 154

 
p. 154 
 

p. 154

RF5  Determine the characteristics 
of the graphs of linear rela-
tions, including the: 

•			 intercepts
•			 rate	of	change
•			 domain
•			 range.	
[CN, PS, R, V]

RF5.1 Determine the rate of change of the graph of a linear 
relation.

RF5.2 Determine the intercepts of the graph of a linear 
relation, and state the intercepts as values of ordered pairs.

RF5.3 Determine the domain and range of the graph of a 
linear relation.

RF5.4 Identify the graph that corresponds to a given rate of 
change and vertical intercept.

RF5.5 Identify the rate of change and vertical intercept that 
correspond to a given graph.  

RF5.6 Solve a contextual problem that involves intercepts, 
rate of change, domain or range of a linear relation.

RF5.7 Sketch a linear relation that has one intercept, two 
intercepts or an infinite number of intercepts. 

p. 156 

p. 156 

p. 156 

p. 156 

p. 156 

p. 158 

p. 158

RF6  Relate linear relations  
expressed in: 

•		 slope-intercept	form 
y	=	mx + b

•		 general	form 
Ax + By + C = 0

•		 slope-point	form 
y − y

1
	=	m(x−x

1
) to their 

graphs. 
[CN, R, T, V]

RF6.1 Express a linear relation in different forms, and 
compare their graphs.

RF6.2 Generalize and explain strategies for graphing a linear 
relation in slope-intercept, general or slope-point form. 

RF6.3 Graph, with and without technology, a linear relation 
given in slope-intercept, general or slope-point form, and 
explain the strategy used to create the graph.

RF6.4 Match a set of linear relations to their graphs. 

RF6.5 Rewrite a linear relation in either slope-intercept or 
general form.

RF6.6 Identify equivalent linear relations from a set of linear 
relations. 

p. 174, 180, 
184

p. 174, 180, 
184

p. 174, 180, 
184 
 
p. 174, 180, 
184 
p. 184

p. 184
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APPENDIX

Topic: Relations and Functions General Outcome: Develop algebraic and graphical reasoning through the 
study of relations.

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

RF7  Determine the equation of a 
linear relation, given:

•		 a	graph
•		 a	point	and	the	slope
•		 two	points
•		 a	point	and	the	equa-

tion of a parallel or 
perpendicular line 

to solve problems.

        [CN, PS, R, V]

RF7.1 Determine the slope and y-intercept of a given linear 
relation from its graph, and write the equation in the form  
y = mx + b.

RF7.2 Write the equation of a linear relation, given its slope 
and the coordinates of a point on the line, and explain the 
reasoning. 

RF7.3 Write the equation of a linear relation, given the 
coordinates of two points on the line, and explain the 
reasoning.

RF7.4 Graph linear data generated from a context, and write 
the equation of the resulting line. 

RF7.5 Solve a problem, using the equation of a linear 
relation.

RF7.6 Write the equation of a linear relation, given the 
coordinates of a point on th eline and the equation of a 
parallel or perpendicular line, and explain the reasoning. 

p. 176 
 

p. 176, 180 
 

p. 178, 182 
 

p. 178, 182 

p. 178, 182 

p. 178, 182 

RF8   Represent a linear function, 
using function notation. 
[CN, ME, V]

RF8.1 Express the equation of a linear function in two 
variables, using function notation.

RF8.2 Express an equation given in function notation as a 
linear function in two variables.

RF8.3 Determine the realted range value, given a domain 
value for a linear function; e.g., If f(x)=3x-2, determine f(-1).

RF8.4 Determine the related domain value, given a range 
value for a linear function; e.g., If g(t) = 7 + t, determine t so 
that g(t)=15.

RF8.5 Sketch the graph of a linear function expressed in 
function notation. 

p. 146 

p. 146 

p. 146 

p. 146 
 

p. 158
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APPENDIX

Topic: Relations and Functions General Outcome: Develop algebraic and graphical reasoning through the 
study of relations.

Specific Outcomes

It is expected that students will: 

Achievement Indicators

The following sets of indicators help determine whether students 
have met the corresponding specific outcome

Page 
Reference

RF9 Solve problems that involve 
systems of linear equations in 
two variables, graphically and 
algebraically.  
[CN, PS, R, T, V]

RF9.1 Model a situation, using a system of linear equations.

RF9.2 Relate a system of linear equation to the context of a 
problem. 

RF9.3 Explain the meaning of the point of intersection of a 
system of linear equations.

RF9.4 Determine and verify the solution of a system of linear 
equation graphically, with and without technology.

RF9.5 Solve a problem that involves a system of linear 
equations. 

RF9.6 Determine and verify the solution of a system of linear 
equations algebraically.

RF9.7 Explain a strategy to solve a system of linear equations.

RF9.8 Explain, using examples, why a system of equations 
may have no solution, one solution or an infinite number of 
solutions. 

p. 190

p. 190 

p. 192 

p. 192 

p. 192-195 

p. 194 

p. 194

p. 196
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