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Introduction


Beginning in September 2007, teachers are required to implement mathematics programs in accordance with the curriculum document for their grade level.  In the Grade 12 College Preparation course, Mathematics for College Technology (MCT 4C), there are four strands:

· Polynomial Functions
· Exponential Functions

· Trigonometric Functions

· Applications of Geometry

The sub-groupings within each strand reflect particular aspects of knowledge and skills that are addressed within it.

As a result of the revisions made as part of the Curriculum Review process, the curriculum for all Grades 1 through 12 has changed in three ways.  Some expectations have been:

· reworded or revised for clarity

· removed

· added

Expectations that have been reworded for clarity generally call for teachers to continue using instructional strategies and resources chosen for implementation of the 2000 curriculum.  Rewording and inclusion of examples and sample problems allow teachers to verify that their programs reflect the intended scope and emphasis in connection with the content in these expectations.  To ensure that their understanding is unchanged by the rewording, teachers should read these expectations found in the second column of the clarification chart in this guide.
Expectations that have been revised for clarity generally identify the depth and breadth of treatment intended for the grade level.  Teachers are expected to choose instructional activities and to assess and evaluate students within these parameters.  Some resources that are currently used for the Grade 12 College Preparation course include inappropriate content for the revised program, and must be carefully reviewed before using.  Further clarification of the intent of an expectation has been achieved through inclusion of examples and/or a sample problem.  These illustrate the kind of skill level, depth of learning, and complexity that the expectation entails.
When an expectation has been removed from the Grade 12 College Preparation course, it may have:

· moved to an earlier grade level, for example, 

· been deleted from the curriculum altogether,

· been incorporated into the mathematical process expectations.

When an expectation has been added to the Grade 12 College Preparation course, it may be that:
· content has been moved from an earlier grade level, for example,

· new content has been added to the overall Grade 1 – 12 program, with some of that content placed in the Grade 12 College Preparation.  For example, throughout the grades, increased emphasis is placed on the concepts of multiple representations and inverse operations.

In the chart provided in this guide, these categories are used to identify changes to the mathematics curriculum:

· Remove Immediately

· Add Immediately

Curriculum Revisions that may Require Adjustments to Program

NOTE Additional teacher notes are in orange.  Italics indicate revision.

Strand:  Polynomial Functions and Inverse Proportionality (renamed Polynomial Functions)
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	· A1A recognize and evaluate polynomial functions, describe key features of their graphs, and solve problems using graphs of polynomial functions;

· A1 make connections between the numeric, graphical, and algebraic representations of polynomial functions;
	· A2 solve polynomial equations by factoring, make connections between polynomial equations and formulae, and solve problems involving polynomial expressions arising from a variety of applications.

	Investigating Graphs of Polynomial Functions 
	· A1.3 compare, through investigation using graphing technology, the graphical and algebraic representations of polynomial functions;
	· A1.2A distinguish polynomial functions from sinusoidal and exponential functions, and compare and contrast the graphs of various polynomial functions with each other and with the graphs of other types of functions;

	Manipulating Algebraic Expressions (split into Connecting Graphs and Equations of Polynomial Functions and Solving Problems Involving Application of Polynomial Functions)
	Connecting Graphs and Equations of Polynomial Functions 
· A1.4 factor polynomial expressions in one variable, of degree no higher than four, by selecting and applying strategies;

	Connecting Graphs and Equations of Polynomial Functions 
· A2.2 determine, through investigation using technology, and describe the connection between the real roots of a polynomial equation and the x-intercepts of the graph of the corresponding polynomial function
Solving Problems Involving Application of Polynomial Functions
· A2.1 solve polynomial equations in one variable, of degree no higher than four, by selecting and applying strategies, and verify solutions using technology;

	Understanding Inverse Proportionalities 
	
	

	Determining Key Properties of Reciprocal Functions
	
	


Strand:  Exponential and Logarithmic Functions (renamed Exponential Functions)
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	
	· B1 solve problems involving exponential equations graphically, including problems arising from real-world applications;

· B2 solve problems involving exponential equations algebraically using common bases and logarithms, including problems arising from real-world applications.

	Understanding the Nature of Exponential Growth and Decay (some of these expectations are now included in Solving Exponential Equations Graphically)
	B2.5 pose and solve problems based on real-world applications that can be modelled with exponential equations, by using a given graph or a graph generated with technology from its equation
	· B1.1 determine, through investigation with technology, and describe the impact of changing the base and changing the sign of the exponent on the graph of an exponential function;

	Define and Apply Logarithmic Functions
	· B2.3A recognize the logarithm of a number with a given base as the exponent to which the base must be raised to get the number, recognize the operation of finding the logarithm to be the inverse operation of exponentiation, and evaluate simple logarithmic expressions;

· B2.3B determine, with technology, the logarithm of a number with base 10 and the approximate logarithm of a number with any base;

· B2.3C make connections between related logarithmic and exponential equations and solve simple exponential equations by rewriting them in logarithmic form;
	· B2.3D pose problems based on real-world applications that can be modelled with given exponential equations, and solve them algebraically by rewriting them in logarithmic form


Strand:  Application and Consolidation
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	
	· 

	Analyse Models of Functions
	· 
	

	Analysing and Interpreting Models of Piecewise Defined Functions
	
	

	Solving Linear-Quadratic Systems
	
	

	Consolidating Key Skills
	C1.4 solve problems involving oblique triangles, including those that arise from real-world applications, using the sine law and the cosine law.
	C1.3 solve multi-step problems in two and three dimensions, including those that arise from real-world applications, by determining the measures of the sides and angles of right triangles using the primary trigonometric ratios;


Curriculum Revisions that Require Change to Program

NOTE Additional teacher notes are in orange.  Italics indicate revision.

Strand: Polynomial Functions and Inverse Proportionality (renamed Polynomial Functions)

	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	· demonstrate an understanding of inverse proportionality;

· determine, through investigation, the key properties of reciprocal functions.
	· 

	Investigating Graphs of Polynomial Functions
	– sketch the graph of a polynomial function whose equation is given in factored form; 

– determine an equation to represent a given graph of a polynomial function, using methods appropriate to the situation.

	· A1.1 recognize a polynomial expression, verify, through investigation with technology, that a polynomial relation is a function and recognize linear and quadratic functions as polynomial functions;

· A1.2 describe key features of the graphs of polynomial functions;

· A1.6 substitute into and evaluate polynomial functions expressed in function notation, including functions arising from real-world applications;

· A1.6A pose and solve problems based on real-world applications that can be modelled with polynomial functions by using a given graph or a graph generated with technology from its equation;

· A2.4 recognize, using graphs, the limitations of modelling a real-world relationship using a polynomial function, and identify and explain any restrictions on the domain and range.

	Manipulating Algebraic Expressions (renamed Connecting Graphs and Equations of Polynomial Functions)
	·  demonstrate an understanding of the remainder theorem and the factor theorem;

· write the equation of a family of polynomial functions, given the real or complex zeros

· describe intervals and distances, using absolute-value notation;

· solve factorable polynomial inequalities;

· solve non-factorable polynomial inequalities by graphing the corresponding functions, using graphing calculators or graphing software and identifying intervals above and below the x-axis.
	· A1.5 make connections, through investigation using graphing technology, between a polynomial function given in factored form and the x-intercepts of its graph, and sketch the graph of a polynomial function given in factored form;

	Understanding Inverse Proportionalities
	– construct tables of values, graphs, and formulas to represent functions of inverse proportionality derived from descriptions of realistic situations (e.g., the time taken to complete a job varies inversely as the number of workers; the intensity of light radiating equally in all directions from a source varies inversely as the square of the distance between the source and the observer);

– solve problems involving relationships of inverse proportionality. 
	· 

	Determining Key Proportional of Reciprocal Functions
	– sketch the graph of the reciprocal of a given linear or quadratic function by considering the implications of the key features of the original function as predicted from its equation (e.g., such features as the domain, the range, the intervals where the function is positive or negative, the intervals where the function is increasing or decreasing, the zeros of the function);

– describe the behaviour of a graph near a vertical asymptote;

– identify the horizontal asymptote of the graph of a reciprocal function by examining the patterns in the values of the given function.
	· 

	Solving Problems Involving Applications of Polynomial Functions (new sub-strand)
	
	· A2.3 solve problems algebraically that involve polynomial functions and equations of degree no higher than four, including those arising from real-world applications;

· A2.5 identify and explain the roles of constants and variables in a given formula;
· A2.6 expand and simplify polynomial expressions involving more than one variable, including expressions arising from real-world applications;
· A2.6A solve equations of the form 
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using rational exponents;

· A2.6B determine the value of a variable of degree no higher than three, using a formula drawn from an application, by substituting known values and then solving for the variable, and by isolating the variable and then substituting known values;

· A2.6C make connections between formulae and linear, quadratic, and exponential relations, using a variety of tools and strategies;
· A2.6D solve multi-step problems requiring formulae arising from real-world applications.


Strand: Exponential and Logarithmic Functions

	Sub-groupings
	Remove Immediately
	Add Immediately

	Understanding Nature of Exponential Growth and Decay
	· identify, through investigations, using graphing calculators or graphing software, the key properties of exponential functions of the form ax (a > 0, a ( 1) and their graphs; 
· compare the rates of change of the graphs of exponential and non-exponential functions (e.g., those with equations y = 2x, y = x2, y = x , and y = 2x);

· describe the significance of exponential growth or decay within the context of applications represented by various mathematical models (e.g., tables of values, graphs, equations);
	

	Defining and Applying Logarithmic Functions
	· simplify and evaluate expressions containing logarithms, using the laws of logarithms;
	· 

	Solving Exponential Equations Graphically
(new sub-strand)
	
	B2.2 solve simple exponential equations numerically and graphically, with technology, and recognize that the solutions may not be exact;

B2.4 determine, through investigation using graphing technology, the point of intersection of the graphs of two exponential functions, recognize the x-coordinate of this point to be the solution to the corresponding exponential equation and solve exponential equations graphically;

	Solving Exponential Equations Algebraically (new sub-strand)
	
	B2.1 simplify algebraic expressions containing integer and rational exponents using the laws of exponents;
B2.3 solve exponential equations by finding a common base;




Strand:  Application and Consolidation

	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	· analyse models of linear, quadratic, polynomial, exponential, or trigonometric functions drawn from a variety of applications;

· analyse and interpret models of piecewise-defined functions drawn from a variety of applications;

· solve linear-quadratic systems and interpret their solutions within the contexts of applications;

· demonstrate facility in carrying out and applying key manipulation skills.
	

	Analysing Models of Functions

	– determine the key features of a mathematical model of a function drawn from an application; 

– compare the key features of a mathematical model with the features of the application it represents;

– predict future behaviour within an application by extrapolating from a given model of a function; 

– pose questions related to an application and use a given function model to answer them. 
	

	Analysing and Interpreting Models of Piecewise Defined Functions

	– demonstrate an understanding that some naturally occurring functions cannot be represented by a single formula;

– graph a piecewise-defined function, by hand and by using graphing calculators or graphing software;

– analyse and interpret a given mathematical model of a piecewise-defined function, and relate the key features of the model to the characteristics of the application it represents;

– make predictions and answer questions about an application represented by a graph or formula of a piecewise-defined function;

– determine the effects on the graph and formula of a piecewise-defined function of changing the conditions in the situation that the function represents.


	

	Solving Linear Quadratic Systems
	– determine the key properties of a linear function or a quadratic function, given the equation of the function, and interpret the properties within the context of an application;

– solve linear-quadratic systems arising from the intersections of the graphs of linear and quadratic functions;

– interpret the solution(s) to a linear quadratic system within the context of an application
	

	Consolidating Key Skills
	– perform numerical computations effectively, using mental mathematics and estimation;

– solve problems involving ratio, rate, and percent drawn from a variety of applications;

– demonstrate facility in using manipulation skills related to solving linear, quadratic, and polynomial equations, simplifying rational expressions, and operating with exponents.
	


Strand:  Trigonometric Functions (new strand)
	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	
	· C1 determine the values of the trigonometric ratios for angles less than 360º, and solve problems using the primary trigonometric ratios, the sine law, and the cosine law;
· D1 make connections between the numeric, graphical, and algebraic representations of sinusoidal functions;

· D2 demonstrate an understanding that sinusoidal functions can be used to model some periodic phenomena, and solve related problems, including those arising from real-world applications.

	Applying Trigonometric Ratios


	
	· C1.1B determine the values of the sine, cosine, and tangent of angles from 0º to 360º, through investigation using a variety of tools and strategies;

· C1.2 determine the measures of two angles from 0º to 360º for which the value of a given trigonometric ratio is the same;

	Connecting the Graph and Equation of Sinusoidal Functions


	
	· D1.1 make connections between the sine ratio and the sine function and between the cosine ratio and the cosine function by graphing the relationship between angles from 0º to 360º and the corresponding sine ratios or cosine ratios, with or without technology, defining this relationship as the function 
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, and explaining why the relationship is a function;

· D1.2 sketch the graphs of 
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 for angle measures expressed in degrees, and determine and describe key properties;

· D1.3 determine, through investigation using technology, and describe the roles of the parameters d and c in functions of the form 
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 in terms of transformations on the graphs of 
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 with angles expressed in degrees;

· D1.4 determine, through investigation using technology, and describe the roles of the parameters a and k in functions of the form 
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 with angles expressed in degrees;

· D1.5 determine the amplitude, period, phase shift, domain, and range of sinusoidal functions whose equations are given in the form 
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;

· D1.6 sketch graphs of 
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 by applying transformations to the graphs of 
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, and state the domain and range of the transformed functions;

· D1.6A represent a sinusoidal function with an equation, given its graph or its properties.

	Solving Problems Involving Sinusoidal Functions
	
	· D2.1 collect data that can be modelled as a sinusoidal function, through investigation with and without technology, from primary sources, using a variety of tools, or from secondary sources, and graph the data;

· D2.2 identify sinusoidal functions, including those that arise from real-world applications involving periodic phenomena, given various representations, and explain any restrictions that the context places on the domain and range;

· D2.3 pose and solve problems based on applications involving a sinusoidal function by using a given graph or a graph generated with technology, in degree mode, from its equation.


Strand: Application of Geometry (new strand)
	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	
	· C2 represent vectors, add and subtract vectors, and solve problems using vector models, including those arising from real-world applications;

· C2A solve problems involving two-dimensional shapes and three-dimensional figures and arising from real-world applications;

· C3 determine circle properties and solve related problems, including those arising from real-world applications.

	Modelling with Vectors
	
	· C2.1 recognize a vector as a quantity with both magnitude and direction, represent a vector as a directed line segment, with directions expressed in different ways, and recognize vectors with the same magnitude and direction but different positions as equal vectors;

· C2.2 identify, gather, and interpret information about real-world applications of vectors;

· C2.3 resolve a vector represented as a directed line segment into its vertical and horizontal components;

· C2.4 represent a vector as a directed line segment, given its vertical and horizontal components;

· C2.5 determine, through investigation using a variety of tools and strategies, the sum or difference of two vectors;
· C2.7 solve problems involving the addition and subtraction of vectors, including problems arising from real-world applications.

	Solving Problems Involving Geometry
	
	· C3.1 gather and interpret information about real-world applications of geometric shapes and figures in a variety of contexts in technology-related fields, and explain these applications;

· C3.1A perform required conversions between the imperial system and the metric system using a variety of tools, as necessary within applications;

· C3.2 solve problems involving the areas of rectangles, parallelograms, trapezoids, triangles, and circles, and of related composite shapes, in situations arising from real-world applications;

· C3.3 solve problems involving the volumes and surface areas of spheres, right prisms, and cylinders, and of related composite figures, in situations arising from real-world applications;

	Solving Problems Involving Circle Problems
	
	· C3.4 recognize and describe arcs, tangents, secants, chords, segments, sectors, central angles, and inscribed angles of circles;

· C3.5 determine the length of an arc and the area of a sector or segment of a circle, and solve related problems;

· C3.6 determine, through investigation using a variety of tools, properties of the circle associated with chords, central angles, inscribed angles, and tangents;

· C3.7 solve problems involving properties of circles, including problems arising from real-world applications.
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