Cultural, Social and Technical Option

Secondary Cycle Two, Year Three

Grade 11

Arithmetic and Algebra

Building on what they learned in the first and second year 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 
	Processes

	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 system of equations prior to studying systems of inequalities, please see:

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

· Systems of Linear Equations- Activity A
	– System 
· System of first-degree inequalities in two variables 
· Polygon of constraints 
· System of Linear Inequalities (Slope-intercept form)- Activity A
· System of Linear Inequalities in Two Variables- Activity A
· Linear Programming- Activity A
· Function to be optimized (objective function) 
· Linear Programming- Activity A

	– Analyzing and optimizing a situation and making decisions, using linear programming: 
· Representing a situation using a system of first-degree inequalities in two variables 
· System of Linear Inequalities (Slope-intercept form)-Activity A
· Linear Inequalities in Two Variables- Activity A
·  Identifying and defining the function to be optimized 
· Linear Programming- Activity A
· Drawing a bounded or unbounded polygon of constraints to represent the situation to be optimized 
· System of Linear Inequalities (Slope-intercept form)- Activity A
· System of Linear Inequalities in Two Variables- Activity A
· Linear Programming- Activity A
·  Calculating the coordinates of the vertices of the feasible region, using the systems of equations associated with the situation 
· Linear Programming- Activity A
· Determining the best solution(s) for a particular situation, given a set of possibilities 
· Linear Programming- Activity A
· Validating and interpreting the solution depending on the context 
· Linear Programming- Activity A
· Changing the conditions associated with the situation to provide a more optimal solution, if necessary 



Probability 

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

	Understanding data from random experiments

	Third Year of Cycle Two

	Review
	Concepts 
	Processes

	If a student requires a review of the concept of probability, please see:

· Spin the Big Wheel! (Probability).
· Geometric Probability- Activity A
· Geometric Probability- Activity B
· Theoretical and Experimental Probability
· Probability Simulations
	– Conditional probability 
· Permutations
· Permutations and Combinations
· Compound Independent Events
· Compound Independent and Dependent Events
	– Analyzing probability data and making decisions related to the data 
· Distinguishing among mutually exclusive, non-mutually exclusive, independent and dependent events 
· Compound Independent Events
· Compound Independent and Dependent Events
· Representing events, using tables, tree diagrams or Venn diagrams
· Permutations
· Permutations and Combinations
· Compound Independent Events
· Calculating conditional probability 
· Interpreting results 
– Making decisions concerning social choices 
· Counting and enumerating possibilities 
· Permutations
· Permutations and Combinations
· Comparing and interpreting different voting procedures 


	Note: Factorial notation may be introduced in cases that involve counting. This type of notation makes it easier to write out certain operations, which can be performed efficiently using technology. Using a graphical representation, students should be able to enumerate situations involving arrangements and combinations. Finding and using counting formulas is not part of the curriculum for this option. 
In cases that involve aggregating individual preferences (social choice theory), situations will be limited to no more than 4 “candidates.” In particular, students compare and analyze majority rule, plurality voting, the Borda count, the Condorcet method, the elimination or runoff method and approval voting. 


Geometry

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

	Spatial sense and geometric figures

	Third Year of Cycle Two

	Review
	Concepts 
	Processes

	If a student requires review of the coordinate system in the Cartesian plane prior to studying analytic geometry, please see:

· Points in the Coordinate Plane- Activity A
· Points in the Coordinate Plane- Activity B
· Points in the Coordinate Plane- Activity C
If a student requires a review of the Pythagorean theorem prior to finding missing measurements of triangles, please see:

· The Pythagorean Theorem
· Pythagorean Theorem
If a student requires a review of how to calculate the perimeter or area of basic shapes prior to studying triangles, please see:

· Rectangle: Perimeter and Area
· Perimeter, Circumference and Area- Activity A
· Perimeter, Circumference and Area- Activity B
· Circle: Circumference and Area
	– Equivalent figures

· Minimize perimeter
	– Analyzing situations 
· Observing geometric transformations in the Cartesian coordinate system
· Graphing and interpreting a rule 
· Rotations, Reflections and Translations
· Translations
· Dilations
· Finding unknown measurements (i.e. positions, angles, lengths, areas, volumes), using congruent, similar or equivalent figures, properties of figures, geometric transformations and metric or trigonometric relations 
· 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
· Optimizing results in different contexts such as the design of an object and situations involving economics 
· Comparing and calculating distances 
· Maximize Area
· Minimize perimeter
· Choosing the appropriate figure given a set of constraints
· Special Quadrilaterals
· Classifying Quadrilaterals- Activity A
· Parallelogram Conditions

	Note:  Translations, dilatations centred at the origin, reflections with respect to the x-axis and the y-axis as well as expansions and contractions are among the geometric transformations studied or represented.  Rotations centred at the origin, where the angle of rotation is a multiple of 90°, are optional.


Graph theory (**there are currently no Gizmos for Graph Theory)
Building on what they learned in the first and second year of Cycle Two, students construct and master the following concepts and processes:

	Understanding data represented by means of graphs

	Third Year of Cycle Two

	Review
	Concepts 
	Processes

	
	– Graph 
· Degree, distance, path and circuit 
· Graph: directed, weighted 

	– Analyzing and optimizing situations involving the concept of a graph and making decisions related to these situations 
· Representing and modelling a situation using a graph that may or may not be directed, coloured or weighted (including trees) 
· Comparing different graphs 
· Finding Euler and Hamiltonian paths and circuits, a critical path, the shortest path, a tree of minimum or maximum values or the chromatic number 


	Note:  Terms pertaining to graphs are introduced as they arise within situations.  Students are not required to memorize a set of definitions.  Properties are also introduced within exploration situations.  Certain properties can be proved, as needed, by applying the properties of numbers.  Some of the properties of graphs are given in Appendix E of the Quebec Education Program (QEP).
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