
Technical and Scientific Option

Secondary Cycle Two, Year Two

Grade 10

Arithmetic and Algebra

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

	Understanding real numbers, algebraic expressions and dependency relationships

	Second Year of Cycle Two

	Review
	Concepts introduced in the second year of Cycle Two
	Processes

	If a student requires a review of the rules for simplifying exponential expressions, prior to studying radicals, change of base or solving exponential equations, please see:

· Multiplying Exponential Expressions
· Dividing Exponential Expressions
· Exponents and Power Rules
If a student requires a review of the rules for solving inequalities prior to first-degree inequalities in two variables, please see:

· Solving Inequalities Using Multiplication and Division
· Solving Linear Inequalities Using Addition and Subtraction
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

	– Arithmetic and algebraic expressions

• Real numbers

· Radicals (nth root)

· Operations with Radical Expressions
· Simplifying Radicals- Activity A
- Powers of base 2 and 10 (changing bases)

• First-degree inequality in two variables

· Linear Inequalities in two variables- Activity A
– Relation, function and inverse

• Real function: 

· second-degree polynomial (parameters a and b)

· Quadratic Functions 

· Quadratics in Polynomial Form- Activity A
· exponential (parameters a and b)

· Exponential Functions- Activity A
· greatest integer (i.e. greatest integer not greater than x)

· Periodic, piecewise or step function

· Sine Function
· Multiplicative parameters (a and b)

– System

• System of first-degree equations in two variables

· Modeling Linear Systems- Activity A
· Solving Linear Systems by Graphing
· Special types of Solutions to linear systems 
	– Manipulating numerical and algebraic expressions

·   Writing a number using radicals or rational exponents

·   Writing any number with the same base and writing a number with different bases

- Constructing and interpreting tables of values consisting of positive rational numbers written in bases 2 and 10

·   Expanding and factoring expressions

- Factoring by grouping

·   Graphing first-degree inequalities in two variables and checking the feasible region

· Linear Inequalities in Two Variables- Activity A
– Analyzing situations

·   Experimenting with concrete situations; observing, interpreting, describing and graphing them

· Greenhouse Effect
· Distance- Time Graph
· Growing Plants
· Disease Spread
· Food Chain
· Modelling a situation using different registers of representation: verbal, algebraic, graphical and a table of values

- Describing the properties of a function

· Greenhouse Effect
· Growing Plants
· Disease Spread
· Food Chain
· Polling: City
- Interpreting parameters

- Interpreting and graphing the inverse of second-degree, exponential and greatest integer functions

· Logarithmic Functions- Activity A
·   Solving exponential and second-degree equations and inequalities

· Roots of a Quadratic
· Quadratic Inequalities- Activity A
· Comparing situations and distinguishing between families of functions

· Quadratic and Absolute Value Function
· Solving systems of first-degree equations in two variables

· Modeling Linear Systems- Activity A
· Solving Linear Systems by Graphing
· Special types of Solutions to linear systems 


	In situations where students must determine the approximate value of the exponent (logarithm), they use a graph, a table of values (base 2 or 10) or a calculator.  In calculating this value, they manipulate expressions and convert them to the same base (base 10, for the calculator) so as to make the exponents comparable.  If necessary, they use equivalencies such as [image: image1.png]g
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In analyzing different situations or experiments, students derive such information as the dependency relationship, the change, the domain and range, the interval within which the function is increasing or decreasing, the sign, the extrema, significant values including the zero(s) and the x-intercept and y-intercept.

As regards the real functions that must be studied, students will find the rule if it is possible to express the situation using the following functions: f(x) = ax2 or f(x) = a(bx)2, f(x) = acbx, f(x) = a[bx], where c >0.  This rule will be found using the information derived from context, from a table of values or from a graph.  The interpretation of parameters involved is based on context, the table of values and the graph.  Changes in scale and the relationship between a change in the value of a parameter and the corresponding geometric transformation are also introduced.

For periodic, piecewise and step functions, graphical representations of the context are emphasized even if, in some cases, the symbolic register could be used.  

The concept of two-variable inequality helps students better understand the concept of equation when they must interpret situations in the Cartesian coordinate system.  

In looking for equivalent expressions, students use the distributive property of multiplication over addition and subtraction to develop their understanding of the process of factoring by grouping.


Probability

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

	Understanding data from random experiments

	Second Year of Cycle Two

	Review
	Concepts introduced in the second year of Cycle Two
	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) This can also be used as an introduction for odd for and odds against, distinguishing between odds and probability, in addition to mathematical expectation.
· Geometric Probability- Activity A
· Geometric Probability- Activity B
· Theoretical and Experimental Probability
	· Conditional probability

· Permutations
· Permutations and Combinations
· Compound Independent Events
· Compound Independent and Dependent Events
– Fairness

   • Odds

   • Mathematical expectation

· Spin the Big Wheel! (Probability)

	– Interpreting probability data and making decisions concerning the data

·   Representing and calculating conditional probability
- Distinguishing among mutually exclusive, non-mutually exclusive, independent and dependent events

· Compound Independent and Dependent Events
· Probability Simulations
· Theoretical and Experimental Probability
·   Determining the odds for and odds against

·   Calculating and interpreting mathematical expectation

·   Changing the value of parameters or conditions in the situation in order to make it fair

· Changing the value of parameters or conditions to optimize a gain or a loss, depending on the objectives

· Spin the Big Wheel! (Probability)
– Calculating probabilities using statistical reports, and vice versa

· Anticipating (predicting, forecasting) and interpreting statistical or probability results and trends

· Population and Samples
· Solving Using Trend Lines



Statistics

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

	Understanding data from statistical reports

	Second Year of Cycle Two

	Review
	Concepts introduced in the second year of Cycle Two
	Processes

	If a student requires a review of measures of central tendency prior to learning more about this concept, please see:

· Mean, Mode and Median
· Line Plots
· Movie Reviewer (Mean and Median)
If a student requires review of box-and-whisker plots, prior to further investigating statistics, please see:

· Box-and-Whisker Plot
· Constructing Box-and-Whisker Plots

	– One-variable distribution

   • Measures of dispersion: mean deviation, standard deviation

– Two-variable distribution

   • Linear and other types of correlation

   - Correlation coefficient

· Correlation
· Scatter Plots- Activity A
· Regression line and curves related to the functional models under study 

· Solving Using Trend Lines
· Scatter Plots- Activity A

	– Analyzing statistical data dealing with one- or two-variable distributions and making decisions concerning the data

·   Organizing and choosing appropriate tools to present and explain the data:

- Constructing and interpreting data tables for one- or two-variable distributions

· Line Plots
· Exploring Data Using Histograms
· Describing Data Using Statistics
· Solving Using Trend Lines
· Polling:  City
· Reaction Time 1 (Graph and Statistics)
- Drawing graphs and scatter plots

· Scatter Plots- Activity A
- Calculating and interpreting measures of dispersion

- Interpolating and extrapolating using the functional model best suited to a situation

• Interpreting and describing the relationship between two variables

· Solving Using Trend Lines
• Giving a qualitative appraisal of a correlation (strong, moderate, weak, zero) and a quantitative appraisal in the case of a linear correlation

· Solving Using Trend Lines
· Scatter Plots- Activity A
· Correlation
·   Approximating the linear correlation coefficient

·   Comparing distributions

· Populations and Samples
·   Describing and critically examining a statistical study

· Polling: Neighborhood
– Calculating probabilities using statistical reports, and vice versa

– Anticipating (predicting, forecasting) and interpreting statistical or probability results and trends




Geometry

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

	Spatial sense and geometric figures

	Second Year of Cycle Two

	Review
	Concepts introduced in the second year of Cycle Two
	Processes

	If a student requires a review of the Pythagorean theorem prior to finding missing measurements of triangles, please see:

· The Pythagorean Theorem
· Pythagorean Theorem

	– Analytic geometry

• Distance between two points

· Distance Formula- Activity A
• Coordinates of a point of division

• Straight line

- Equation of a straight line

· Direct and Inverse Variation
· Direct Variation
· Introduction to Function
· Linear Functions
· Using Tables, Rules and Graphs
· Standard Form of a Line
· Defining a line with two points
· Slope-intercept form of a line- Activity A
- Slope

· Slope- Activity A
· Perpendicular and parallel lines, perpendicular bisectors

– Measurement

• Metric relations and trigonometric ratios (sine, cosine, tangent) in right triangle 

· Sine, Cosine and Tangent 

· Tangent ratio
· Sine and Cosine Ratios- Activity A

	– Analyzing situations

· Modelling, optimization and decision-making in situations involving straight lines, the concept of distance and the point of division (Euclidean and Cartesian planes)

·   Finding unknown measurements using the properties of figures and relations

· Lengths
· Segments in different figures

· Proving Congruent Triangles
· Congruence in Right Triangles
· Similarity in Right Triangles
· Similar Figures- Activity A
· Similar Polygons
· Sine, Cosine and Tangent 

· Tangent ratio
· Sine and Cosine Ratios- Activity A
·   Side of a triangle

· Proving Congruent Triangles
· Congruence in Right Triangles
· Similarity in Right Triangles
· Similar Figures- Activity A
· Similar Polygons
· Sine, Cosine and Tangent 

· Tangent ratio
· Sine and Cosine Ratios- Activity A
·   Altitude drawn from the right angle of a right triangle, orthogonal projection of the legs on the hypotenuse

· Areas of triangles, given the measure of an angle and the lengths of two sides or given the measures of two angles and the length of one side

· Angles of a triangle 
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