Secondary Cycle Two, Year Three

Grade 11

Technical and Scientific Option

Algebra

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

	Understanding real numbers, algebraic expressions and dependency relationships

	Third Year of Cycle Two

	Review
	Concepts introduced in the third year of Cycle Two
	Processes

	If a student requires a review of the rules for operations on radical and exponential expressions, please see:

· Operations with Radical Expressions
· Multiplying Exponential Expressions
· Dividing Exponential Expressions
If a student requires a review of first-degree linear inequalities in two variables prior to systems of first-degree inequalities in two variables, please see:

· Linear Inequalities in Two Variables- Activity A
If a student requires a review of the rules for solving inequalities prior optimizing situations, please see:

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

	- Relation, function and inverse

· Real function: 
· exponential and logarithmic

· Exponential Functions- Activity A
· Simple and Compound Interest
· Exponential Growth and Decay- Activity A
· Logarithmic Functions- Activity A (demonstrates the relationship between exponential and logarithmic functions)
· Logarithmic Functions: Translating and Scaling
· second-degree polynomial (general, standard and factored forms) and square root

· Quadratic Functions
· Quadratics in Factored Form
· Quadratics in Polynomial Form- Activity A
· Quadratics in Vertex Form- Activity A
· Roots of a Quadratic
· Reflections of a Quadratic Function
· Zap It! Game
· Functions Involving Square Roots
· sinusoidal, tangent

· Unit Circle
· Uniform Circular Motion
· Sine Function
· Cosine Function
· Translating and Scaling Sine and Cosine Functions- Activity A
· Tangent Function
· greatest-integer

· rational (standard form and 
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· Rational Functions
· General Form of a Rational Function
· Additive parameter
· Translating and Scaling Functions
· Operation on functions

- System 

· System of first-degree inequalities in two variables
· Systems of Linear Inequalities (Slope-intercept form)- Activity A
· System of equations and inequalities involving various functional models


	- Manipulating algebraic expressions

· Dividing first-degree binomials

-Analyzing situations involving real functions (functions covered in Secondary Cycle Two)

· Experimenting with concrete situations as well as observing, interpreting, describing and representing them using different registers of representation
· Greenhouse Effect
· Distance- Time Graph
· Growing Plants
· Disease Spread
· Food Chain
· Simple and Compound Interest
· Half-Life
· Drug Dosage
· Determining a Spring Constant
· Role of parameters in all registers of representation (context, table of values, rule and graph)
· Solving second-degree, square root and rational equations and inequalities in one variable

· Modeling the Factorization of x2 + bx + c
· Modeling the Factorization of ax2 + bx + c
· Roots of a Quadratic
· Quadratic Inequalities- Activity A
· Solving exponential and logarithmic equations and inequalities in one variable by applying the properties of exponents and logarithms
· Exponential Functions- Activity A
· Simple and Compound Interest
· Exponential Growth and Decay- Activity A
· Logarithmic Functions- Activity A
· Logarithmic Functions: Translating and Scaling
· Solving trigonometric equations and inequalities of the first degree in one real variable that involve an expression containing a sine, a cosine or a tangent

· Sine Function
· Cosine Function
· Translating and Scaling Sine and Cosine Functions- Activity A
· Tangent Function
· Finding the graphical solution for situations consisting of systems of equations and inequalities involving different functional models
· System of Two Quadratic Inequalities
-Optimizing situations that can be represented by a system of first-degree inequalities in two variables

· Representing and interpreting the constraints and the function to be optimized
· Systems of Linear Inequalities (Slope-intercept form)- Activity A
· Linear Programming- Activity A 

· Determining and interpreting the feasible region (bounded or unbounded) and the vertices
· Systems of Linear Inequalities (Slope-intercept form)- Activity A
· Linear Programming- Activity A 

· System of Linear Equations- Activity A (matrix)
· Analyzing and interpreting an optimal solution depending on the context

· Changing the conditions associated with the situation or changing the objective to provide a more optimal solution



	Note:  With respect to real functions (those studied in the options during the last two years of the cycle), the relationship between changes in the value of the parameters and geometric transformations is fully developed through the addition of parameters associated with translations.  Students may nonetheless position the axes or the curve so as to make it easier to analyze a situation.

The second-degree polynomial function was introduced the year before and is now studied in standard form.  Converting an expression to the general form involves developing the expression in standard form and makes it possible to establish a correspondence between parameters.  In order to switch from the general form to the standard form, students refer to the established correspondences.

Sinusoidal functions may be introduced using angles expressed in degrees.

The concepts of arcsine and arccosine are studied mainly as inverse operations involved in solving equations or inequalities.  The same is true of the concepts of square root and logarithm introduced in previous years.




Probability

	Understanding data from random experiments

	Probability is not covered in the third year of Cycle Two of this Option


Statistics

	Understanding data from statistical reports 

	Statistics is not covered in the third year of Cycle Two of this Option


Geometry

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

	Spatial sense and geometric figures

	Third Year of Cycle Two

	Review
	Concepts introduced in the third year of Cycle Two
	Processes

	If a student requires review of the coordinate system in the Cartesian plane before moving on to topics in analytic geometry, please see:

· Points in the Coordinate Plane- Activity A
If a student requires a review of how to calculate the perimeter or area of basic shapes before moving on to areas and volumes of figures, please see:

· Rectangle: Perimeter and Area
· Perimeter, Circumference and Area- Activity A
· Circle: Circumference and Area
If a student requires a review of the Pythagorean theorem prior to finding missing measurements of triangles, please see:

· The Pythagorean Theorem
· Pythagorean Theorem

	- Equivalent figures (area, volume, capacity) 

- Analytic geometry

· Geometric locus and relative position

· Plane loci involving lines or circles only, and conics
· Circles
· Parabolas- Activity A
· Parabolas with Horizontal Directrix
· Ellipse- Activity A
· Hyperbola- Activity A
· Standard unit circle

· Radian, arc length
· Sine Function
· Cosine Function
· Chords and Arcs
· Inscribing Angles
· Trigonometric identity

· Simplifying Trigonometric Expressions
· Sum and Difference Identities for Sine and Cosine
· Vector

· Resultant, projection, operation
· Vectors
· Adding Vectors
- Measurement

· Trigonometric relations in triangles (sine and cosine laws)

· Metric relations in circles
· Chords and Arcs
· Concurrent Lines, Medians, and Altitudes
· Inscribing Angles
	-Manipulating simple trigonometric expressions by using definitions (sine, cosine, tangent, secant, cosecant, cotangent), Pythgorean identities as well as the properties of periodicity and symmetry

· Simplifying Trigonometric Expressions
· Sum and Difference Identities for Sine and Cosine
-Analyzing situations

· Describing, representing and constructing geometric loci with or without the help of technology
· Circles
· Parabolas- Activity A
· Parabolas with Horizontal Directrix
· Ellipse- Activity A
· Hyperbola- Activity A
· Defining and representing a geometric transformation using an algebraic rule of a matrix
· Translations
· Dilatations
· Modelling and optimizing situations involving the concepts of vector, distance, geometric locus, measure or equivalent figures

· Finding unknown measurements using the properties of figures and relations

· Length, area, volume or capacity of equivalent figures

· Segment, chord, arc or angle in triangles or circles
· Chords and Arcs
· Concurrent Lines, Medians, and Altitudes
· Inscribing Angles


	Note:  Students also use the Euclidean plane to construct the following concepts: the distance between two points, locus, relative position and vector.  In analytic geometry, students may position the axes or the figure so as to make it easier to analyze the situation.  The study of the symmetric form of the equation of a line is optional.  Vector refers to a geometric or free vector.  Operations on vectors are limited to the following:  adding and subtracting vectors, multiplying a vector by a scalar and the scalar product of two vectors.  These operations are performed in a context.
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