Secondary Cycle Two, Year One
Grade 9


Arithmetic and Algebra

Building on what they learned in the first and second year of Secondary Cycle One, students construct and master the following concepts and processes:

	Understanding real numbers, algebraic expressions and dependency relationships

	First Year of Cycle Two

	Review
	Concepts 
	Processes

	If a student requires a review of the rules for solving equations prior to moving on the systems of equations, please see:

· Modeling One Step Equations- Activity A
· Solving Two Step Equations
If a student requires review of the coordinate system in the Cartesian plane prior to studying relations, please see:

· Points in the Coordinate Plane- Activity A

	Real numbers: rational and irrational

· Cube and cube root

Inequality relations

· Solving Linear Inequalities using Addition and Subtraction
· Solving Linear Inequalities using Multiplication and Division
· Linear Inequalities in Two Variables- Activity A
Relation, function and inverse

· Dependent variable and independent variable

· Function Machines 1 (Functions and Tables)
· Function Machines 2 (Functions, Tables and Graphs)
· Function Machines 3 (Functions and Problem Solving)
· Greenhouse Effect
· Distance- Time Graph
· Growing Plants
· Disease Spread
· Food Chain
· Polynomial function of degree 0 or 1

· System of two first-degree equations in two variables (of the form y = ax + b)

· Solving Linear Systems by Graphing
· Systems of Linear Equations- Activity A
· Special Types of Solutions to Linear Systems
· Modeling Linear Systems- Activity A
· Rational function of the form 
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· Direct and Inverse Variation

	Manipulating numerical and algebraic expressions

· Using scientific notation in appropriate situations

· Performing context-related calculations with integral exponents (rational base) and fractional exponents

· Expanding and factoring algebraic expressions

· Adding and subtracting algebraic expressions

· Addition of Polynomials- Activity A
· Multiplying algebraic expressions of degree 0, 1 or 2

· Dividing algebraic expressions by a monomial

                        ▪ Finding the common factor
· Solving first-degree equations and inequalities in one variable

· Validating and interpreting the solution

· Modeling and Solving Two-Step Equations
· Solving Two-Step Equations
· Solving Formulas for any Variable
Analyzing situations

· Observing, interpreting, describing and representing various concrete situations

· Modeling a situation using a polynomial function of degree 0 or 1, or a rational function: verbally, algebraically, graphically and using a table of values

· Drawing a scatter plot to represent an experiment

· Greenhouse Effect
· Growing Plants
· Disease Spread
· Food Chain
· Determining a Spring Constant
· Representing and interpreting the inverse function

· Direct and Inverse Variation
· Identifying the dependent variable and the independent variable based on the context

· Greenhouse Effect
· Distance- Time Graph
· Growing Plants
· Disease Spread
· Food Chain
· Determining a Spring Constant
· Observing patterns

· Describing the properties of a function in context

· Greenhouse Effect
· Distance- Time Graph
· Growing Plants
· Disease Spread
· Food Chain
· Finding the rules, interpolation, extrapolation
· Slope- Activity A
· Direct Variation
· Introduction to Function
· Linear Functions
· Using Tables, Rules and Graphs
· Defining a Line with Two Points
· Slope-Intercept Form of a Line- Activity A
· Standard Form of a Line
· Point-Slope Form of a Line- Activity A
· Direct and Inverse Variation
· Comparing situations

· Solving systems of first-degree equations in two variables by using tables of values, graphically or algebraically (by comparison), with or without the help of technology

· Solving Linear Systems by Graphing
· Systems of Linear Equations- Activity A
· Special Types of Solutions to Linear Systems
· Modeling Linear Systems- Activity A
· Interpreting results

	Note:  In Secondary Cycle One, students did not systematically study sets of numbers.  The program focused mainly on numbers written in decimal or fractional notation.  In the first year of Secondary Cycle Two, students learn to distinguish between rational and irrational numbers and to represent various subsets of real numbers.

In manipulating numerical expressions, students deduce the laws of exponents (Exponents and Power Rules, Dividing Exponential Expressions, Multiplying Exponential Expressions)

Students learn to make connections between exponential notation and radicals.

Coefficient and constant terms in algebraic expressions are written in decimal or fractional notation.  Numbers with a periodic decimal expansion or numbers that are easier to work with in fractional notation should not be converted into decimal notation.  Similarly, radicals should be kept if there is no need to convert them.

Students learn to describe the properties of a function (domain, range, intervals within which the function is increasing or decreasing, extrema, x- and y-intercepts).  They identify them informally, always in relation with the context.  The rule corresponding to a situation that can be represented by a polynomial function of degree 0 or 1 (linear function) or by a rational function may be found using an ordered pair and the rate of change or two ordered pairs.  This rule is derived from the context of a table of values, a graph or another rule.  In addition, students realize that, in some cases, ordered pairs of discrete values related to a situation are joined in order to derive a model.




Probability

Building on what they learned in the first and second year of Secondary Cycle One, students construct and master the following concepts and processes:

	Understanding data from random experiments

	Review
	Concepts
	Processes

	If a student requires a review of the concept of probability prior to learning more about this concept, please see:

· Spin the Big Wheel! (Probability) 


	Discrete random variable and continuous random variable


	Interpreting probability data and making decisions related to the data

· Enumerating possibilities and calculating probabilities in a variety of situations, including measurement contexts

· Representing events using tables, tree diagrams, schematic drawings or geometric figures
· Probability Simulations
· Compound Independent Events
· Compound Independent and Dependent Events
· Theoretical and Experimental Probability
· Geometric Probability- Activity A
· Binomial Probabilities
· Permutations
· Permutations and Combinations



Statistics

Building on what they learned in the first and second year of Secondary Cycle One, students construct and master the following concepts and processes:

	Understanding data from statistical reports

	Review
	Concepts
	Processes

	If a student requires review of the concepts relating to statistics prior to further studying this topic, please see:

· Mascot Election (Pictograph and Bar Graph)
· Reaction Time 1 (Graph and Statistics)
· Reaction Time 2 (Graph and Statistics)

	One-variable distribution

· Sampling methods: stratified, cluster

· Population and Samples
· Polling: Neighborhood
· Polling: City
· Graphs: histogram and box-and whisker plot

· Histograms
· Exploring Data Using Histograms
· Real-Time Histogram
· Constructing Box-and-Whisker Plots
· Box-and-Whisker Plots
· Measures of central tendency: mode, median and weighted mean

· Mean, Median and Mode
· Describing Data Using Statistics
· Line Plots
· Movie Reviewer (Mean and Median)
· Measures of dispersion: range of each part of a box-and-whisker plot (including inter-quartile range)

· Box-and-Whisker Plots

	Analyzing situations involving a one-variable distribution, using appropriate tools, and making decisions related to these situations

· Organizing and selecting tools to collect, interpret and present the data and to account for the data:

· Constructing data tables: table of condensed data, table with data grouped into classes

· Histograms
· Exploring Data Using Histograms
· Drawing graphs: histogram and box-and-whisker plot

· Histograms
· Exploring Data Using Histograms
· Real-Time Histogram
· Constructing Box-and-Whisker Plots
· Box-and-Whisker Plots
· Calculating measures of central tendency and of dispersion

· Mean, Median and Mode
· Describing Data Using Statistics
· Line Plots
· Movie Reviewer (Mean and Median)
· Box-and-Whisker Plots
· Comparing distributions

· Critically assessing the data collection method, the type of representation used or the results



	Note:  In representations in which the data are divided into classes, the median is estimated using the middle value of the median class.


Geometry

Building on what they learned in the first and second year of Secondary Cycle One, students construct and master the following concepts and processes:

	Spatial sense and geometric figures

	Review
	Concepts
	Processes

	If a student requires a review of how to calculate the perimeter or area of basic shapes prior to studying the area of solids, please see:

· Measuring Trees
· Circle: Circumference and Area
· Rectangle: Perimeter and Area
· Perimeter, Circumference and Area- Activity A
· Area of Parallelograms- Activity A

	Solids

· Net, projection and perspective

· Surface Area of Lateral Area of Prisms and Cylinders
· Surface and Lateral Area of Pyramids and Cones
· Measurement

· Volume

· Prisms and Cylinders- Activity A
· Pyramids and Cones- Activity A
· Unit of measure for volumes

· Relationships between SI units of volume, including measures of capacity
	Analyzing situations involving the properties of figures

· Describing and constructing objects
· 3D and Orthographic Views
· Representing three-dimensional figures in the plane, using different procedures

· Finding unknown measurements

· Lengths

· Sides of a right triangle (Pythagorean theorem)
· Geoboard:  The Pythagorean Theorem
· Pythagorean Theorem- Activity A
· Segments resulting from an isometry or a similarity transformation and segments in a plane figure or a solid

· Similarity in Right Triangles
· Proving Congruent Triangles
· Congruence in Right Triangles
· Similar Figures- Activity A
· Similar Polygons
· Areas

· Area of a sphere, lateral or total area of right cones and decomposable figures

· Surface Area of Lateral Area of Prisms and Cylinders
· Surface and Lateral Area of Pyramids and Cones
· Area of figures resulting from a similarity transformation

· Perimeters and Areas of Similar Figures
· Volumes

· Volume of solids that can be split into right prisms, right cylinders, right pyramids, right cones and spheres

· Prisms and Cylinders- Activity A
· Pyramids and Cones- Activity A
· Volume of solids resulting from a similarity transformation

· Prisms and Cylinders- Activity A
· Pyramids and Cones- Activity A
· Choosing an appropriate unit of measure

· Converting between various units of measure (length, area, volume, capacity)


Secondary Cycle Two, Year One
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