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Grade Seven and Eight Grade Nine Grade Ten
Number Sense and Numeration: Number Sense and Algebra Quadratic Functions

o Compare, order and apply basic
operations to decimals, fractions,
integers

¢ Order of operations involving
fractions and exponents

¢  Solve and explain multi-step
problems involving simple fractions,
decimals and percents.

e  Solve problems that involve
converting between fractions, unit
rates decimals, percents, and ratios

¢ Estimate and approximate square
roots with and without a calculator.

o Justify the choice of method for
calculations; estimation, mental
computation, concrete materials,
pencil and paper, algorithms or
calculators

Patterning and Algebra

Modelling

o Describe, justify and extend patterns
using words and algebraic expressions

e  Write an algebraic expression for the
nth term of a numeric sequence

e [Interpret variables and simple
formulas

¢  Solve problems related to patterns
and explain the thinking behind the
solution.

Linear Equations

e Evaluate simple algebraic
expressions with up to three terms

o Translate statements into algebraic
expressions or equations.

o Solve and verify first-degree
equations with one variable by
inspection and systematic trial and
interpret the solution.

Data Management and Probability

Collecting and Organizing Data

¢ Collect and organize data on tally
charts, frequency charts, stem-and-leaf
plots, and display data on frequency
tables

¢ Understand the relationship between
a census and a sample; between a
spreadsheet and a database

Analysing Data

+ Understand the differences between
mean, median and mode and the effect
of adding or removing a value.

o  Identify and describe trends in

graphs
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Solving Numerical Problems
¢ Demonstrate facility with critical
numerical skills, including mental
mathematics, estimation, operations
with integers and rational numbers
¢  Solve multi-step problems involving
percent, ratio, and rate
e Distinguish between exact and
approximate representations
Operating with Exponents
e Evaluate numerical expressions
involving natural-number exponents
with rational-number bases
o  Evaluate algebraic expressions
involving exponents
¢ Represent very large and very smatl
numbers using scientific notation with
and without a scientific calculator
¢ Determine from examining of patterns
the exponent laws.
Manipulating Polynomial Expressions
and Solving Problems
e  Add and subtract polynomials and
multiply them by a monomials
¢ Expand and simply polynomial
expressions with one variable
Solve first-degree equations using an
algebraic method
Use Pythagorean theorem to calculate
sides in right triangle.
Rearrange formulas involving first
degree variables with and without
substitution

Relationships
Determining Relationships

¢ Demonstrate understanding of
sampling and surveying
Collect data, using appropriate
equipment and technology
e Organize and analyze data.
¢  Describe trends and relationships
observed in data, make inferences from
data
¢ Communicate findings clearly and
concisely
Solve and pose problems related to
experiment
Comparing Linear/Non Linear Relations
o  Construct tables of values, graphs and
formulas to represent real-life linear and
non-linear relations
o Determine the equation of the line of
best fit using an informal process

Solving Quadratic Equations

¢ Expand and simplify second-degree
polynomial expressions

e  Factor polynomial expressions
involving common factors, differences
of squares and trinomials.

e Solve quadratic equations by
factoring and by using graphing
calculators or graphing software, and
using the quadratic formula

o Identify real and non-real roots of a
quadratic equation geometrically as x-
intercepts.

Investigating the Connection Between

the Graphs and the Equations of

Quadratic Functions

¢ Identify the effect of simple
transformations on the graph and the
equation of y=x” using graphing
calculators or software

e Explain the role of a,h, and k in the
graph of y=a(x-h)? +k

o  Transform y=ax’+bx+c into the
form  y=a(x-h)’+k by completing
the square

e  Sketch by hand y=ax’*+bx-+c

Investigating the Basic Properties of

Quadratic Functions

e  Collect data that may be represented
by quadratic functions

e  Describe the nature of change in 2
quadratic function using finite
differences and compare to the linear.

Solving Problems Involving Quadratic

Functions

¢ Determine zeros and max or min of
a quadratic function from its graph,
using graphing calculators or software
and through algebraic techniques

¢  Solve problems related to
application given the graph or
formula of a quadratic

Analvtic Geometry
Using Linear Systems to Solve

Problems

¢  Determine the point of intersection
of two linear relations graphically,
with and without technology and
interpret point of intersection in the
context of a realistic situation.

¢  Solve systems of linear equations in
two variables by algebraic methods of
substitution and elimination.
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Grade Seven and Eight Grade Nine Grade Ten
Analysing Data (con't) Comparing Linear/Non Linear Relations | Using Linear Systems to Solve
o Read and report information on data | (con't) Problems (con't)
presented in bar graphs, circle graphs | ¢  Demonstrate an understanding of the e Solve problems represented by
and pictographs to solve problems. graphs of linear relations and non-linear linear systems from realistic

Concluding and Reporting

Display data on bar graphs, circle
graphs, histograms, and pictographs
with & without the help of technology

Make inferences, convincing
arguments based on data analysis

Evaluate arguments based on data
analysis.

Probability

Measurement
Units of Measure

Describe measurement concepts and
explain relationships between various
units of measurement

Create definitions of measurement
concepts

Research and report on uses of
measurement and measurement
instruments

Make increasingly more informed
and accurate measurement estimations

Ask questions to clarify and extend
knowledge of linear measurement,
area, volume, capacity and mass

Perimeter Circumference and Area

Understand that irregular two- -
dimensional shapes can be
decomposed into simple two- -
dimensional shapes to estimate and
calculate the area and perimeter

Develop the formula for finding the
area of a trapezoid, parallelogram and
triangle, and the formula for the
surface area of a rectangular prism
using nets.

Measure radius, diameter and
circumference of a circle using
concrete materials.

Recognize and approximate the
constant relationship between radius,
diameter and circumference of a circle

Develop the formula for finding the
circumference and area of a circle and
the surface area of a triangular prism

Estimate and calculate radius,
diameter, circumference and area of a
circle using a formula in a problem-
solving context.

Draw a circle given its area and/or
circumference

relations.
Describing Connections Between
Representations of Relations
¢  Determining values of a linear relation
by using the formula and by
interpolating and extrapolating
Use finite differences to determine whether
a relation is linear or non linear

Analvtic Geometry
Relationship Between the Equation of a

Relation and Shape of Its Graph

¢ Determine through investigation, what
distinguishes a linear from a non linear
relation

o Select linear equations from a mixed
set of equations

¢ Identify linear equations in the form
y=mx+b, Ax+By+C=0, x=a, y=b.’

¢ Rearrange equations

Investigating the Properties of Slope

e Identify slope as constant rate of
change

¢  Determine slope and identify
properties of slopes ‘

¢ Identify geometric significance of b
and m R

¢  Calculate finite differences in a table
of values for a linear relation

Using Properties of Linear Relations

e  Plot points and graph lines using a
variety of techniques :

¢ Determine the equation of a line

¢ Describe the meaning of slope and y-
intercept and a situation modelled by a
linear equation.

Measurement and Geometry

Investigating Optimal Values

e Construct rectangles for a given
perimeter and determine which has
maximum area

¢  Construct square-based prisms and
cylinders for a given volume and
determine minimum volume

e  Describe applications where maximum
area and minimum surface area would
be used.

Solving Measurement Problems

e  Solve problems involving the area of
composite plane figures

e  Solve simple problems using formulas
for surface area of prisms and cylinders
and volume for prisms, cylinders, cones
and spheres

situations, by interpreting graphs and
algebraically

Solving Problems Involving the
Properties of Line Segments

Determine formulas for midpoint
and length of line segment to solve
problems.

Determine the equation of a circle
with centre (0,0) and radius r

Solve multi-step problems using the
concepts of slope, length of a line
segment and midpoint of a line
segment and communicate the
solutions in good mathematical form

Using Analytic Geometry to Verify
Geometric Properties

Determine the characteristics of a
triangle and rectangle whose vertex
co-ordinates are given

Verify geometric properties of a
triangle or quadrilateral whose vertex
co-ordinates are given.

Trigonometry
Developing the Primary
Trigonometric Ratios

Determine properties of similar
triangles and solve problems in
realistic situations

Describe and compare the concepts
of similarity and congruence

Define formulas for sine, cosine and
tangents using ratios

Solving Problems Involving the
Trigonometry of Right Triangles

Determine the measures and solve
problems involving the sides and
angles in right triangles using
primary trig ratios

Determine the height of an
inaccessible object using trigonometry

Solving Problems Involving the
Trigonometry of Acute Triangles

Determine through investigation the
relationships between the angles and
sides in acute triangles

Calculate and solve problems
involving the measures of sides and
angles in acute triangles, using the
sine and cosine laws

Describe the conditions under which
the sine and cosine laws should be
used in a problem

Describe the application of
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Grade Seven and Eight Grade Nine Grade Ten
Perimeter Circumference and Area - | Solving Measurement Problems (con't)
con't) e  Solve problems involving perimeter,

»  Define radius, circumference and
diameter and explain relationships
between them

Capacity, Volume and Mass

»  Develop formula for volume of
rectangular and triangular prism using
concrete materials.

»  Understand relationship between
dimensions and volume

»  Calculate the surface area and
volume of a rectangular prism and a
triangular prism in a problem-solving
context.

»  Sketch a rectangular prism and a
triangular prism given its volume.

Geometry and Spatial Sense

I'hree and Two-Dimensional Geometry

»  Sketch and build representations of
three dimensional figures

»  Identify angle properties of
intersecting lines, paraliel, and
perpendicular lines, by direct
measurement and solve angle
measurement problems

»  Explore the relationship to each
other of internal angles of a triangle
and create and solve related problems.

Fhree and Two-Dimensional Geometry

v Investigate the Pythagorean
relationship using area models and
diagrams, explain the relationship and
apply to problems.

»  Construct line segments and angl
using a variety of methods. -

»  Construct a circle given centre and
radius, centre and point on circle,
three points on circle.

»  Describe the relationship between
pairs of angles within parailel lines
and transversals

v Explain why the sum of the angles in
a triangle is 180 degrees

area, surface area, volume, and capacity
in applications.

Judge reasonableness of answers to
measurement problems and of answers
produced by calculator, computer, pencil
and paper, mental mathematics or
estimation.

Investigating Geometric Relationships

Illustrate and explain properties of
interior and exterior angles of triangles
and quadrilaterals, and of angles related
to parallel lines

Determine, through investigation, the
properties of angle bisectors, medians,
and altitudes of various triangles.

Determine the properties of sides and
diagonals of quadrilaterals

Communicate findings of
investigations.





