
NUMBER SENSE AND ALGEBRA

Operating with Exponents

• substitute into and evaluate algebraic expressions 
involving exponents;

• describe the relationship between the algebraic and 
geometric representations of a single-variable term up 
to degree three;

• derive, through the investigation and examination 
of patterns, the exponent rules for multiplying 
and dividing monomials, and apply these rules in 
expressions involving one and two variables with 
positive exponents;

• extend the multiplication rule to derive and understand 
the power of a power rule, and apply it to simplify 
expressions involving one and two variables with 
positive exponents.

Manipulating Expressions and Solving Equations

• simplify numerical expressions involving integers 
and rational numbers, with and without the use of 
technology;*

• solve problems requiring the manipulation of 
expressions arising from applications of percent, ratio, 
rate, and proportion;*

• relate their understanding of inverse operations to 
squaring and taking the square root, and apply inverse 
operations to simplify expressions and solve equations;

• add and subtract polynomials with up to two variables;

• multiply a polynomial by a monomial involving the 
same variable using a variety of tools;

• expand and simplify polynomial expressions involving 
one variable, using a variety of tools;

• solve first-degree equations, including equations with 
fractional coefficients, using a variety of tools and 
strategies;

• rearrange formulas involving variables in the first 
degree, with and without substitution;

• solve problems that can be modelled with first-degree 
equations, and compare algebraic methods to other 
solution methods.

*The knowledge and skills described in this expectation are 
to be introduced as needed and applied and consolidated 
throughout the course.

LINEAR RELATIONS

Using Data Management to Investigate Relationships

• interpret the meanings of points on scatter plots or 
graphs that represent linear relations, including scatter 
plots or graphs in more than one quadrant;

• pose problems, identify variables, and formulate 
hypotheses associated with relationships between two 
variables;

• design and carry out an investigation or experiment 
involving relationships between two variables, 
including the collection and organization of data, using 
appropriate methods, equipment, and/or technology 
and techniques;

• describe trends and relationships observed in data, 
make inferences from data, compare the inferences 
with hypotheses about the data, and explain 
any differences between the inferences and the 
hypotheses.

Understanding Characteristics of Linear Relations

• construct tables of values, graphs, and equations, using 
a variety of tools, to represent linear relations derived 
from descriptions of realistic situations;

• construct tables of values, scatter plots, and lines or 
curves of best fit as appropriate, using a variety of 
tools, for linearly related and non-linearly related data 
collected from a variety of sources;

• identify, through investigation, some properties 
of linear relations, and apply these properties to 
determine whether a relation is linear or non-linear;

• compare the properties of direct variation and partial 
variation in applications, and identify the initial value;

• determine the equation of a line of best fit for a scatter 
plot, using an informal process.

Connecting Various Representations of Linear Relations

• determine values of a linear relation by using a table 
of values, by using the equation of the relation, and by 
interpolating or extrapolating from the graph of the 
relation;

• describe a situation that would explain the events 
illustrated by a given graph of a relationship between 
two variables;

• determine other representations of a linear relation, 
given one representation;

• describe the effects on a linear graph and make the 
corresponding changes to the linear equation when the 
conditions of the situation they represent are varied.

ANALYTIC GEOMETRY

Investigating the Relationship Between the Equation of a Relation 
and the Shape of Its Graph

• determine, through investigation, the characteristics 
that distinguish the equation of a straight line from the 
equations of non- linear relations;

• identify, through investigation, the equation of a line in 
any of the forms   y = mx + b,  Ax + By + C = O,  x = a,  
y = b;

• express the equation of a line in the form   y = mx + b, 
given the form   Ax + By + C = O.

Investigating the Properties of Slope

• determine, through investigation, various formulas 
for the slope of a line segment or a line and use the 
formulas to determine the slope of a line segment or a 
line;

• dentify, through investigation with technology, the 
geometric significance of m and b in the equation 
y=mx+b;

• determine, through investigation, connections among 
the representations of a constant rate of change of a 
linear relation;

• identify, through investigation, properties of the slopes 
of lines and line segments, using graphing technology 
to facilitate investigations, where appropriate.

Using the Properties of Linear Relations to Solve Problems

• graph lines by hand, using a variety of techniques;

• determine the equation of a line from information 
about the line;

• describe the meaning of the slope and y-intercept for a 
linear relation arising from a realistic situation;

• identify and explain any restrictions on the variables in 
a linear relation arising from a realistic situation;

• determine graphically the point of intersection of two 
linear relations, and interpret the intersection point in 
the context of an application.

MEASUREMENT AND GEOMETRY

Investigating the Optimal Values of Measurements

• determine the maximum area of a rectangle with a 
given perimeter by constructing a variety of rectangles, 
using a variety of tools, and by examining various 
values of the area as the side lengths change and the 
perimeter remains constant;

• determine the minimum perimeter of a rectangle with 
a given area by constructing a variety of rectangles, 
using a variety of tools, and by examining various 
values of the side lengths and the perimeter as the area 
stays constant;

• identify, through investigation with a variety of tools, 
the effect of varying the dimensions on the surface 
area [or volume] of square-based prisms and cylinders, 
given a fixed volume [or surface area];

• explain the significance of optimal area, surface area, 
or volume in various applications;

• pose and solve problems involving maximization and 
minimization of measurements of geometric shapes 
and figures.

Solving Problems Involving Perimeter, Area, Surface Area, and 
Volume

• relate the geometric representation of the 
Pythagorean theorem and the algebraic representation 
a2 + b2 = c2;

• solve problems using the Pythagorean theorem, as 
required in applications;

• solve problems involving the areas and perimeters of 
composite two-dimensional shapes;

• develop, through investigation, the formulas for the 
volume of a pyramid, a cone, and a sphere;

• determine, through investigation, the relationship for 
calculating the surface area of a pyramid;

• solve problems involving the surface areas and volumes 
of prisms, pyramids, cylinders, cones, and spheres, 
including composite figures.

Investigating and Applying Geometric Relationships

• determine, through investigation using a variety of 
tools, and describe the properties and relationships 
of the interior and exterior angles of triangles, 
quadrilaterals, and other polygons, and apply the 
results to problems involving the angles of polygons;

• determine, through investigation using a variety of 
tools, and describe some properties of polygons, and 
apply the results in problem solving;

• pose questions about geometric relationships, 
investigate them, and present their findings, using a 
variety of mathematical forms;

• illustrate a statement about a geometric property by 
demonstrating the statement with multiple examples, 
or deny the statement on the basis of a counter-
example, with or without the use of dynamic geometry 
software.
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NUMBER SENSE AND ALGEBRA

Solving Problems Involving Proportional Reasoning

• illustrate equivalent ratios, using a variety of tools;

• represent, using equivalent ratios and proportions, directly proportional 
relationships arising from realistic situations;

• solve for the unknown value in a proportion, using a variety of methods;

• make comparisons using unit rates;

• solve problems involving ratios, rates, and directly proportional relationships in 
various contexts, using a variety of methods;

• solve problems requiring the expression of percents, fractions, and decimals in 
their equivalent forms.

Simplifying Expressions and Solving Equations

• simplify numerical expressions involving integers and rational numbers, with 
and without the use of technology;*

• relate their understanding of inverse operations to squaring and taking the 
square root, and apply inverse operations to simplify expressions and solve 
equations;

• describe the relationship between the algebraic and geometric representations 
of a single-variable term up to degree three;

• substitute into and evaluate algebraic expressions involving exponents;

• add and subtract polynomials involving the same variable up to degree three, 
using a variety of tools;

• multiply a polynomial by a monomial involving the same variable to give 
results up to degree three, using a variety of tools;

• solve first-degree equations with non- fractional coefficients, using a variety of 
tools and strategies;

• substitute into algebraic equations and solve for one variable in the first 
degree.

*The knowledge and skills described in this expectation are to be introduced as 
needed and applied and consolidated throughout the course.

LINEAR RELATIONS

Using Data Management to Investigate Relationships

• interpret the meanings of points on scatter plots or graphs that represent 
linear relations, including scatter plots or graphs in more than one quadrant;

• pose problems, identify variables, and formulate hypotheses associated with 
relationships between two variables;

• carry out an investigation or experiment involving relationships between two 
variables, including the collection and organization of data, using appropriate 
methods, equipment, and/ or technology and techniques;

• describe trends and relationships observed in data, make inferences from 
data, compare the inferences with hypotheses about the data, and explain any 
differences between the inferences and the hypotheses.

Determining Characteristics of Linear Relations

• construct tables of values and graphs, using a variety of tools, to represent 
linear relations derived from descriptions of realistic situations;

• construct tables of values, scatter plots, and lines or curves of best fit as 
appropriate, using a variety of tools, for linearly related and non-linearly 
related data collected from a variety of sources;

• identify, through investigation, some properties of linear relations, and apply 
these properties to determine whether a relation is linear or non-linear.

Investigating Constant Rate of Change

• determine, through investigation, that the rate of change of a linear relation 
can be found by choosing any two points on the line that represents the 
relation, finding the vertical change between the points and the horizontal 
change between the points , and writing the ratio:  rise/run;

• determine, through investigation, connections among the representations of a 
constant rate of change of a linear relation;

• compare the properties of direct variation and partial variation in applications, 
and identify the initial value;

• express a linear relation as an equation in two variables, using the rate of 
change and the initial value;

• describe the meaning of the rate of change and the initial value for a linear 
relation arising from a realistic situation.

Connecting Various Representations of Linear Relations and Solving Problems Using the 
Representations

• determine values of a linear relation by using a table of values, by using the 
equation of the relation, and by interpolating or extrapolating from the graph 
of the relation;

• describe a situation that would explain the events illustrated by a given graph 
of a relationship between two variables;

• determine other representations of a linear relation arising from a realistic 
situation, given one representation;

• solve problems that can be modelled with first-degree equations, and compare 
the algebraic method to other solution methods;

• describe the effects on a linear graph and make the corresponding changes 
to the linear equation when the conditions of the situation they represent are 
varied;

• determine graphically the point of intersection of two linear relations, and 
interpret the intersection point in the context of an application;

• select a topic involving a two-variable relationship, pose a question on the 
topic, collect data to answer the question, and present its solution using 
appropriate representations of the data.

MEASUREMENT AND GEOMETRY

Investigating the Optimal Values of Measurements of Rectangles

• determine the maximum area of a rectangle with a given perimeter by 
constructing a variety of rectangles, using a variety of tools, and by examining 
various values of the area as the side lengths change and the perimeter 
remains constant;

• determine the minimum perimeter of a rectangle with a given area by 
constructing a variety of rectangles, using a variety of tools, and by examining 
various values of the side lengths and the perimeter as the area stays constant;

• solve problems that require maximizing the area of a rectangle for a fixed 
perimeter or minimizing the perimeter of a rectangle for a fixed area.

Solving Problems Involving Perimeter, Area, and Volume

• relate the geometric representation of the Pythagorean theorem to the 
algebraic representation a2 + b2 = c2;

• solve problems using the Pythagorean theorem, as required in applications;

• solve problems involving the areas and perimeters of composite two-
dimensional shapes;

• develop, through investigation, the formulas for the volume of a pyramid, a 
cone, and a sphere;

• solve problems involving the volumes of prisms, pyramids, cylinders, cones, 
and spheres.

Investigating and Applying Geometric Relationships

• determine, through investigation using a variety of tools, and describe the 
properties and relationships of the interior and exterior angles of triangles, 
quadrilaterals, and other polygons, and apply the results to problems involving 
the angles of polygons;

• determine, through investigation using a variety of tools, and describe the 
properties and relationships of the angles formed by parallel lines cut by a 
transversal, and apply the results to problems involving parallel lines;

• create an original dynamic sketch, paper- folding design, or other illustration 
that incorporates some of the geometric properties from this section, or find 
and report on some real-life application(s) of the geometric properties.
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QUADRATIC RELATIONS OF THE FORM y = ax2 + bx + c

Investigating the Basic Properties of Quadratic Relations

• collect data that can be represented as a quadratic relation, from experiments 
using appropriate equipment and technology, or from secondary sources; 
graph the data and draw a curve of best fit, if appropriate, with or without the 
use of technology;

• determine, through investigation with and without the use of technology, 
that a quadratic relation of the form y = ax2 + bx + c (a ≠ O) can be graphically 
represented as a parabola, and that the table of values yields a constant second 
difference;

• identify the key features of a graph of a parabola, and use the appropriate 
terminology to describe them;

• compare, through investigation using technology, the features of the graph 
of y = x2 and the graph of y = 2x, and determine the meaning of a negative 
exponent and of zero as an exponent.

Relating the Graph of y = x2 and Its Transformations

• identify, through investigation using technology, the effect on the graph of       
y = x2 of transformations by considering separately each parameter a, h, and k   
[i.e. y = x2 + k, y = (x – h)2, and y = ax2];

• explain the roles of a, h, and k in y = a(x – h )2 + k, using the appropriate 
terminology to describe the transformations, and identify the vertex and the 
equation of the axis of symmetry;

• sketch, by hand, the graph of y = a(x – h)2 + k by applying transformations to 
the graph of y = x2;

• determine the equation, in the form y = a(x – h)2 + k, of a given graph of a 
parabola.

Solving Quadratic Equations

• expand and simplify second-degree polynomial expressions, using a variety of 
tools and strategies;

• factor polynomial expressions involving common factors, trinomials, and 
differences of squares using a variety of tools and strategies;

• determine, through investigation, and describe the connection between the 
factors of a quadratic expression and the x-intercepts of the graph of the 
corresponding quadratic relation, expressed in the form y = a(x – r)(x – s);

• interpret real and non-real roots of quadratic equations, through investigation 
using graphing technology, and relate the roots to the x-intercepts of the 
corresponding relations;

• express y = ax2 + bx + c in the form y = a(x – h)2 + k by completing the square in 
situations involving no fractions, using a variety of tools;

• sketch or graph a quadratic relation whose equation is given in the form  
• y = ax2 + bx + c, using a variety of methods;

• explore the algebraic development of the quadratic formula;

• solve quadratic equations that have real roots, using a variety of methods.

Solving Problems Involving Quadratic Relations

• determine the zeros and the maximum or minimum value of a quadratic 
relation from its graph or from its defining equation;

• solve problems arising from a realistic situation represented by a graph or an 
equation of a quadratic relation, with and without the use of technology.

ANALYTIC GEOMETRY

Using Linear Systems to Solve Problems

• solve systems of two linear equations involving two variables, using the 
algebraic method of substitution or elimination;

• solve problems that arise from realistic situations described in words or 
represented by linear systems of two equations involving two variables, by 
choosing an appropriate algebraic or graphical method.

Solving Problems Involving Properties of Line Segments

• develop the formula for the midpoint of a line segment, and use this formula to 
solve problems;

• develop the formula for the length of a line segment, and use this formula to 
solve problems;

• develop the equation for a circle with centre (O, O) and radius r, by applying the 
formula for the length of a line segment;

• determine the radius of a circle with centre (O, O), given its equation; write the 
equation of a circle with centre (O, O), given the radius; and sketch the circle, 
given the equation in the form x2+y2=r2;

• solve problems involving the slope, length, and midpoint of a line segment.

Using Analytic Geometry to Verify Geometric Properties

• determine, through investigation, some characteristics and properties of 
geometric figures;

• verify, using algebraic techniques and analytic geometry, some characteristics 
of geometric figures;

• plan and implement a multi-step strategy that uses analytic geometry and 
algebraic techniques to verify a geometric property.

TRIGONOMETRY

Investigating Similarity and Solving Problems Involving Similar Triangles

• verify, through investigation, the properties of similar triangles;

• describe and compare the concepts of similarity and congruence;

• solve problems involving similar triangles in realistic situations.

Solving Problems Involving the Trigonometry of RIght Triangles

• determine, through investigation, the relationship between the ratio of two 
sides in a right triangle and the ratio of the two corresponding sides in a similar 
right triangle, and define the sine, cosine, and tangent ratios;

• determine the measures of the sides and angles in right triangles, using the 
primary trigonometric ratios and the Pythagorean theorem;

• solve problems involving the measures of sides and angles in right triangles 
in real-life applications, using the primary trigonometric ratios and the 
Pythagorean theorem.

Solving Problems Involving the Trignometry of Acute Triangles

• explore the development of the sine law within acute triangles;

• explore the development of the cosine law within acute triangles;

• determine the measures of sides and angles in acute triangles, using the sine 
law and the cosine law;

• solve problems involving the measures of sides and angles in acute triangles.
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MEASUREMENT AND TRIGONOMETRY

Solving Problems Involving Similar Triangles

• verify, through investigation, properties of similar triangles;

• determine the lengths of sides of similar triangles, using proportional 
reasoning;

• solve problems involving similar triangles in realistic situations.

Solving Problems Involving the Trigonometry of Right Triangles

• determine, through investigation, the relationship between the ratio of two 
sides in a right triangle and the ratio of the two corresponding sides in a similar 
right triangle, and define the sine, cosine, and tangent ratios;

• determine the measures of the sides and angles in right triangles, using the 
primary trigonometric ratios and the Pythagorean theorem;

• solve problems involving the measures of sides and angles in right triangles 
in real-life applications, using the primary trigonometric ratios and the 
Pythagorean theorem;

• describe, through participation in an activity, the application of trigonometry in 
an occupation.

Solving Problems Involving Surface Area and Volume, Using the Imperial and Metric 
Systems of Measurement

• use the imperial system when solving measurement problems;

• perform everyday conversions between the imperial system and the metric 
system and within these systems, as necessary to solve problems involving 
measurement;

• determine, through investigation, the relationship for calculating the surface 
area of a pyramid;

• solve problems involving the surface areas of prisms, pyramids, and cylinders, 
and the volumes of prisms, pyramids, cylinders, cones, and spheres, including 
problems involving combinations of these figures, using the metric system or 
the imperial system, as appropriate.

MODELLING LINEAR RELATIONS

Manipulating and Solving Algebraic Equations

• solve first-degree equations involving one variable, including equations with 
fractional coefficients;

• determine the value of a variable in the first degree, using a formula;

• express the equation of a line in the form y = mx + b, given the form 
Ax+By+C=O.

Graphing and Writing Equations of Lines

• connect the rate of change of a linear relation to the slope of the line, and 
define the slope as the ratio m = rise/run ;

• identify, through investigation, y = mx + b as a common form for the equation 
of a straight line, and identify the special cases x = a, y = b;

• identify, through investigation with technology, the geometric significance of 
m and b in the equation y = mx + b;

• identify, through investigation, properties of the slopes of lines and line 
segments, using graphing technology to facilitate investigations, where 
appropriate;

• graph lines by hand, using a variety of techniques;

• determine the equation of a line, given its graph, the slope and y-intercept, the 
slope and a point on the line, or two points on the line.

Solving and Interpreting Systems of Linear Equations

• determine graphically the point of intersection of two linear relations;

• solve systems of two linear equations involving two variables with integral 
coefficients, using the algebraic method of substitution or elimination;

• solve problems that arise from realistic situations described in words or 
represented by given linear systems of two equations involving two variables, 
by choosing an appropriate algebraic or graphical method.

QUADRATIC RELATIONS OF THE FORM y = ax2 + bx + c

Manipulating Quadratic Expressions

• expand and simplify second-degree polynomial expressions involving one 
variable that consist of the product of two binomials or the square of a 
binomial, using a variety of tools, and strategies;

• factor binomials and trinomials involving one variable up to degree two, by 
determining a common factor using a variety of tools and strategies;

• factor simple trinomials of the form x2 + bx + c, using a variety of tools and 
strategies;

• factor the difference of squares of the form x2 – a2.

Identifying Characteristics of Quadratic Relations

• collect data that can be represented as a quadratic relation, from experiments 
using appropriate equipment and technology, or from secondary sources; 
graph the data and draw a curve of best fit, if appropriate, with or without the 
use of technology;

• determine, through investigation using technology, that a quadratic relation 
of the form y = ax2 + bx + c (a ≠ O) can be graphically represented as a parabola, 
and determine that the table of values yields a constant second difference;

• identify the key features of a graph of a parabola, using a given graph or a 
graph generated with technology from its equation, and use the appropriate 
terminology to describe the features;

• compare, through investigation using technology, the graphical 
representations of a quadratic relation in the form y = x2 + bx + c and the same 
relation in the factored form y = (x – r)(x – s), and describe the connections 
between each algebraic representation and the graph.

Solving Problems by Interpreting Graphs of Quadratic Relations

• solve problems involving a quadratic relation by interpreting a given graph or a 
graph generated with technology from its equation;

• solve problems by interpreting the significance of the key features of graphs 
obtained by collecting experimental data involving quadratic relations.
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