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Source: http://www.bced.gov.bc.ca/irp/imp_sched.htm

Summary of Changes to Grade 10 Mathematics

WNCP Pure 10 (1996) vs.
 Foundations of Mathematics & Pre-Calculus 10 (2008)
1996
43 outcomes. Of these, 30 have been deleted or significantly changed.

2008
18 outcomes. Of these, 12 are either significantly changed or are new.

Out of 61 outcomes in total for 1996 and 2008, there have been changes in 42 of them. This is a 69% change altogether.
Deleted Topics

· Recursive and non-recursive data tables

· Spreadsheets

· Communicate instructions used to solve problems

· Operations on irrational numbers of monomial and binomial form

· Arithmetic sequences and series (including as applications of linear functions) Moved to Pre-Calculus 11
· Direct variation as an application of linear functions 

· Geometric growth/number patterns Moved to Pre-Calculus 11
· Dividing a polynomial by a binomial Moved to Pre-Calculus 12
· Rational expressions (equivalent forms, non-permissible values, and operations) and equations Moved to Pre-Calculus 11
· Plot nonlinear data Moved to A&W 12
· Use of technology to draw the graph of a function (no longer required, but is permitted)

· Sine and cosine for angles from 90( to 180( Moved to Pre-Calculus 11
· Sine and cosine laws Pre-Calculus 11
· Distance between points and midpoints of line segments

· Statistics & Probability (Data Analysis): Sampling techniques & inferences and generalizations about populations based on sample data Moved to Grade 9
· Statistics & Probability (Chance & Uncertainty): Expected values

New Topics

· Imperial units 

· Conversions between SI and imperial units

· Surface area of right cones, right cylinders, right prisms, and right pyramids Moved from Grade 9
· Factors of numbers by determining prime factors, GCF, LCM, square root, cube root Moved from Grade 9
· Increased emphasis on linear equations, functions, and associated graphs

· Systems of linear equations in two variables (graphically and algebraically) Moved from Pre-Calculus 11
Foundations of Mathematics & Pre-Calculus 10:

A Comparison of WNCP Outcomes for 1996 and 2008

	WNCP (1996)
	WNCP (2008)

	Strand: Number (Number Concepts & Number Operations)
	Strand: Algebra and Number

	General Outcomes:

Analyze the numerical data in a table for trends, patterns and interrelationships.

Explain and illustrate the structure and the interrelationship of the sets of numbers within the real number system.

Use basic arithmetic operations on real numbers to solve problems.
Describe and apply arithmetic operations on tables to solve problems, using technology as required.
Use exact values, arithmetic operations and algebraic operations on real numbers to solve problems.
	General Outcome:

Develop algebraic reasoning and number sense.

	1. Use words and algebraic expression to describe the data and the interrelationships in a table with rows that are not related recursively (not calculated from previous data). [C, CN]

2. Use words and algebraic expressions to describe the data and the interrelationships in a table with rows that are related recursively (calculated from previous data). [C, CN]
3. Classify numbers as natural, whole, integer, rational or irrational, and show that these number sets are nested within the real number system. [C, R, V] (not an outcome, but incorporated into AN2 - AI 2.8)
4. Use approximate representations of irrational numbers. [R, T]

5. Communicate a set of instructions used to solve an arithmetic problem. [C]

6. Perform arithmetic operations on irrational numbers, using appropriate decimal approximations. [E, T]
7. Create and modify tables from both recursive and nonrecursive situations. [PS, T, V]

8. Use and modify a spreadsheet template to model recursive situations. [PS, T, V]

9. Explain and apply the exponent laws for powers of numbers and for variables with rational exponents. [C, E]

10. Perform operations on irrational numbers of monomial and binomial form, using exact values. [E]
	1. Demonstrate an understanding of factors of whole numbers by determining the:

· prime factors

· greatest common factor

· least common multiple

· square root

· cube root.

[CN, ME, R]

2. Demonstrate an understanding of irrational numbers by:

· representing, identifying and simplifying irrational numbers

· ordering irrational numbers.

[CN, ME, R, V]
3. Demonstrate an understanding of powers with integral and rational exponents. [C, CN, PS, R]

4. Demonstrate an understanding of the multiplication of polynomial expressions (limited to monomials, binomials and trinomials), concretely, pictorially and symbolically. [CN, R, V]
5. Demonstrate an understanding of common factors and trinomial factoring, concretely, pictorially and symbolically. [C, CN, R, V]




	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Patterns)
	DELETED FROM GRADE 10

	General Outcome:

Generate and analyze number patterns.
	

	1. Generate number patterns exhibiting arithmetic growth. [E, R]

2. Use expressions to represent general terms and sums for arithmetic growth, and apply these expressions to solve problems. [CN, PS, R, T]

3. Relate arithmetic sequences to linear functions defined over the natural numbers. [CN]

4. Generate number patterns exhibiting geometric growth. [E, R]
	


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Variables & Equations)
	see ALGEBRA and NUMBER #4 & #5

	General Outcome:

Generalize operations on polynomials to include rational expressions.
	

	5. Factor polynomial expressions of the form ax2 + bx + c, and a2x2 - b2y2. [E]

6. Find the product of polynomials. [E, R]

7. Divide a polynomial by a binomial, and express the result in the forms:

· 
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 [E, R]

8. Determine equivalent forms of simple rational expressions with polynomial numerators, and denominators that are monomials, binomials or trinomials that can be factored. [PS, R]

9. Determine the nonpermissible values for the variable in rational expressions. [C, CN]

10. Perform the operations of addition, subtraction, multiplication and division on rational expressions. [E, R]

11. Find and verify the solutions of rational equations. [CN, PS]
	


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Relations & Functions)
	Strand: Relations and Functions

	General Outcomes:

Examine the nature of relations with an emphasis on functions.

Represent data, using linear function models.
	General Outcome:

Develop algebraic and graphical reasoning through the study of relations.  

	12. Plot linear and nonlinear data, using appropriate scales. [C, V]

13. Represent data, using function models. [CN, PS, V]

14. Use a graphing tool to draw the graph of a function from its equation. [C, T, V] 

15. Describe a function in terms of:

· ordered pairs

· a rule, in word or equation form

· a graph.

[C, CN, V] 

16. Use function notation to evaluate and represent functions. [C, PS]  
17. Determine the domain and range of a relation from its graph. [PS, V]  
18. Determine the following characteristics of the graph of a linear function, given its equation:

· intercepts

· slope

· domain

· range.

[PS, V]

19. Use direct variation and arithmetic sequences as applications of linear functions. [CN, PS, V]
	1. Interpret and explain the relationships among data, graphs and situations. [C, CN, R, T, V]

2. Demonstrate an understanding of relations and functions. [C, R, V]

3. Demonstrate an understanding of slope with respect to:

· rise and run

· line segments and lines

· rate of change

· parallel lines

· perpendicular lines.

[PS, R, V]

4. Describe and represent linear relations, using:

· words

· ordered pairs

· tables of values

· graphs

· equations.

[C, CN, R, V]

5. Determine the characteristics of the graphs of linear relations, including the:

· intercepts

· slope

· domain

· range.

[CN, PS, R, V]

6. Relate linear relations expressed in:

· slope–intercept form (y = mx + b)

· general form (Ax + By + C = 0)

· slope–point form (y – y1 = m(x – x1)) to their graphs. [CN, R, T, V]
7. Determine the equation of a linear relation, given:

· a graph

· a point and the slope

· two points

· a point and the equation of a parallel or perpendicular line

to solve problems. [CN, PS, R, V]

8. Represent a linear function, using function notation. [CN, ME, V]

9. Solve problems that involve systems of linear equations in two variables, graphically and algebraically. [CN, PS, R, T, V]


	WNCP (1996)
	WNCP (2008)

	Strand: Shape & Space (Measurement)
	Strand: Number

	General Outcomes:

Demonstrate an understanding of scale factors, and their interrelationship with the dimensions of similar shapes and objects.

Solve problems involving triangles, including those found in 3-D and 2-D applications.
	General Outcome:

Develop spatial sense and proportional reasoning.  

	1. Calculate the volume and surface area of a sphere, using formulas that are provided. [CN, PS, V]

2. Determine the relationships among linear scale factors, areas, the surface areas and the volumes of similar figures and objects. [CN, PS, R, V]

3. Solve problems involving two right triangles. [CN, PS, V]

4. Extend the concepts of sine and cosine for angles from 0° to 180°. [R, T, V]

5. Apply the sine and cosine laws, excluding the ambiguous case, to solve problems. [CN, PS, V]
	1. Solve problems that involve linear measurement, using:

· SI and imperial units of measure

· estimation strategies

· measurement strategies.

[ME, PS, V]

2. Apply proportional reasoning to problems that involve conversions between SI and imperial units of measure. [C, ME, PS]

3. Solve problems, using SI and imperial units, that involve the surface area and volume of 3-D objects, including:

· right cones

· right cylinders

· right prisms

· right pyramids

· spheres.

[CN, PS, R, V]

4. Develop and apply the primary trigonometric ratios (sine, cosine, tangent) to solve problems that involve right triangles. [C, CN, PS, R, T, V]


	WNCP (1996)
	WNCP (2008)

	Strand: Shape & Space (3-D Objects and 2-D Shapes)
	see Relations and Functions #3

	General Outcome:

Solve coordinate geometry problems involving lines and line segments.
	

	6. Solve problems involving distances between points in the coordinate plane. [PS, V]

7. Solve problems involving midpoints of line segments. [PS]

8. Solve problems involving rise, run and slope of line segments. [PS, V]

9. Determine the equation of a line, given information that uniquely determines the line. [PS, V] 

10. Solve problems using slopes of:

· parallel lines

· perpendicular lines.

[CN, PS, V] 


	


	WNCP (1996)
	WNCP (2008)

	Strand: Statistics & Probability (Data Analysis)
	DELETED FROM GRADE 10

	General Outcome:

Implement and analyze sampling procedures, and draw appropriate inferences from the data collected.
	

	1. Choose, justify and apply sampling techniques that will result in an appropriate, unbiased sample from a given population. [C, PS, R]

2. Defend or oppose inferences and generalizations about populations, based on data from samples. [C, PS, R]
	

	Strand: Statistics & Probability (Chance & Uncertainty)
	

	General Outcomes:

Make and analyze decisions, using expected gains and losses, based on the probabilities of simple events.
	

	3. Connect probabilities to calculated expected gains or losses. [CN, PS, R, V]

4. Solve decision-making problems involving expected values, and communicate the solutions. [C, PS, R]
	


Summary of Changes to Grade 11 Mathematics

WNCP Pure 11 (1996) vs.
 Pre-Calculus 11 (2008)
1996
32 outcomes. Of these, 24 have been deleted or significantly changed.

2008
20 outcomes. Of these, 15 are either significantly changed or are new.

Out of 52 outcomes in total for 1996 and 2008, there have been changes in 39 of them. This is a 75% change altogether.
Deleted Topics

· Financial/consumer math
· Reasoning/logic/proof
· Remainder Theorem and Factor Theorem Moved to Pre-Calculus 12
· Systems of linear equations in two variables Moved to Foundations of Mathematics and Pre-Calculus 10
· Systems of linear equations in three variables 
· Operation on functions and compositions of functions Moved to Pre-Calculus 12
· Non-linear equations (solving algebraically or graphically)
· Graph and analyze polynomial and rational functions Moved to Pre-Calculus 12
· Circle geometry Moved to Grade 9
New Topics

· Arithmetic sequences and series Moved from Foundations of Mathematics and Pre-Calculus 10
· Geometric sequences and series Moved from Pre-Calculus 12
· Geometric growth/number patterns Moved from Foundations of Mathematics and Pre-Calculus 10
· Rational expressions (equivalent forms, nonpermissible values, and operations) and equations Moved from Foundations of Mathematics and Pre-Calculus 10
· Cosine and Sine Laws Moved from Foundations of Mathematics and Pre-Calculus 10
· Linear-quadratic and quadratic-quadratic systems

· Reciprocal functions (linear and quadratic only) Moved from Pre-Calculus 12
· Absolute value functions Moved from Pre-Calculus 12
· Sine and cosine for angles from 90( to 180( Moved from Pre-Calculus 10
· Sine and cosine laws Moved from Foundations of Mathematics and Pre-Calculus 10
Pre-Calculus 11:

A Comparison of WNCP Outcomes for 1996 and 2008

	WNCP (1996)
	WNCP (2008)

	Strand: Number (Number Concepts & Number Operations)
	

	General Outcome:

Solve consumer problems, using arithmetic operations. 
	

	· Solve consumer problems, including: 

· wages earned in various situations 

· property taxation 

· exchange rates 

· unit prices. CN, E, PS, R, T] 

· Reconcile financial statements including: 

· cheque books with bank statements 

· cash register tallies with daily receipts. [CN, PS, T] 

· Solve budget problems, using graphs tables to communicate solutions. [C, PS, T, V] 

· Plot and describe data of exponential form, using appropriate scales. [C, T, V] 

· Solve investment and credit problems involving simple and compound interest. [CN, PS, T] 
	DELETED FROM PRE-CALCULUS 11


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Patterns)
	DELETED FROM PRE-CALCULUS 11

	General Outcome:

Apply the principles of mathematical reasoning to solve problems and to justify solutions. 
	

	· Differentiate between inductive and deductive reasoning. [CN, R] 

· Explain and apply connecting words, such as “and”, “or” and “not”, to solve problems. [C, PS, R, V] 
· Use examples and to analyze conjectures. [CN, R] 
· Distinguish between an “if–then” proposition, its converse and its contrapositive. [CN, R] 

· Prove assertions in a variety of settings, using direct and indirect reasoning. [R] 
	


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Variables & Equations)
	Deleted or moved from pre-calculus 11

	General Outcome:

Represent and analyze situations that involve expressions, equations and inequalities. 
	

	· Graph linear inequalities, in two variables. [PS, V] 

· Solve systems of linear equations, in two variables: 

· algebraically (elimination and substitution) 

· graphically. [CN, PS, T, V] 

· Solve nonlinear equations, using a graphing tool. [CN, T, V] 
· Solve nonlinear equations: 

· by factoring 

· graphically. [CN, T, V] 

· Use the Remainder Theorem to evaluate polynomial expressions and the Factor Theorem to determine factors of polynomials. [E, PS, T] 
· Determine the solution to a system of nonlinear equations, using technology as appropriate. [PS, T, V] 
· Solve systems of linear equations, in three variables: 

· algebraically 

· with technology. [CN, PS, T, V] 
	


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Relations & Functions)
	Strand: Relations and Functions

	General Outcome:

Represent and analyze quadratic, polynomial and rational functions, using technology as appropriate. 
	General Outcome:

Develop algebraic and graphical reasoning through the study of relations.  

	· Determine the following characteristics of the graph of a quadratic function: 

· vertex 

· domain and range 

· axis of symmetry 

· intercepts. [C, PS, T, V] 
· Perform operations on functions and compositions of functions. [CN, E, PS] 
· Determine the inverse of a function.  [CN, R, V]  

· Connect algebraic and graphical transformations of quadratic functions, using completing the square as required. [CN, T, V] 

· Model real-world situations, using quadratic functions. [CN, PS]  

· Solve quadratic equations, and relate the solutions to the zeros of a corresponding quadratic function, using: 

· factoring 

· the quadratic formula 

· graphing. [CN, E, T, V] 
· Determine the character of the real and non-real roots of a quadratic equation, using: 

· the discriminant in the quadratic formula 

· graphing. [C, R, T, V] 
· Describe, graph and analyze polynomial and rational functions, using technology. [C, R, T, V] 

· Formulate and apply strategies to solve absolute value equations, radical equations, rational equations and inequalities. [CN, R, V] 


	· Factor polynomial expressions of the form:

· 
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where a, b and c are rational numbers.

[CN, ME, R

· Graph and analyze absolute value functions (limited to linear and quadratic functions) to solve problems. [C, PS, R, T, V]  
· Analyze quadratic functions of the form 
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 and determine the:  

· vertex  

· domain and range   

· direction of opening  

· axis of symmetry  

· x- and y-intercepts.  [CN, R, T, V]  
· Analyze quadratic functions of the form 
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 to identify characteristics of the corresponding graph, including:  

· vertex  

· domain and range   

· direction of opening  

· axis of symmetry  
· x- and y-intercepts

and to solve problems. [CN, PS, R, T, V]  
· Solve problems that involve quadratic equations.  [C, CN, PS, R, T, V]  
· Solve, algebraically and graphically, problems that involve systems of linear-quadratic and quadratic-quadratic equations in two variables. [CN, PS, R, T, V]  
· Solve problems that involve linear and quadratic inequalities in two variables.  [C, PS, T, V]  
· Solve problems that involve quadratic inequalities in one variable. [CN, PS, V]  
· Analyze arithmetic sequences and series to solve problems. [CN, PS, R, T]  
· Analyze geometric sequences and series to solve problems.  [PS, R, T]  
· Graph and analyze reciprocal functions (limited to the reciprocal of linear and quadratic functions).  [CN, R, T, V]  

	
	Strand: Algebra and Number

	
	General Outcome:

Develop algebraic reasoning and number sense.

	
	1. Demonstrate an understanding of the absolute value of real numbers.  [R, V]  

2. Solve problems that involve operations on radicals and radical expressions with numerical and variable radicands.  [CN, ME, PS, R, T] 

3. Solve problems that involve radical equations  (limited to square roots).  [C, PS, R]  

4. Determine equivalent forms of rational expressions  (limited to numerators and denominators that are monomials, binomials or trinomials).  [C, ME, R]  

5. Perform operations on rational expressions (limited to numerators and denominators that are monomials, binomials or trinomials).   [CN, ME, R]

6. Solve problems that involve rational equations  (limited to numerators and denominators that are monomials, binomials or trinomials). [C, PS, R]    


	WNCP (1996)
	WNCP (2008)

	Strand: Shape & Space (Measurement)
	Strand: Trigonometry

	General Outcome:

Solve problems involving triangles, including those found in 3-D and 2-D applications. 
	General Outcome:

Develop trigonometric reasoning.  

	· Solve problems involving ambiguous case triangles in 3-D and 2-D. [CN, PS, R, T]  

	· Demonstrate an understanding of angles in standard position [0 to 360].  [R, V]  
· Solve problems, using the three primary trigonometric ratios for angles from 0˚ to 360˚ in standard position. [C, ME, PS, R, T, V]  
· Solve problems, using the cosine law and sine law, including the ambiguous case. [C, CN, PS, R, T]  


	WNCP (1996)
	WNCP (2008)

	Strand: Shape & Space (3-D Objects and 2-D Shapes)
	Deleted or MOVED TO GRADE 9

Deleted or MOVED TO GRADE 9

	General Outcomes:

Solve coordinate geometry problems involving lines and line segments, and justify the solutions.  

Develop and apply the geometric properties of circles and polygons to solve problems. 
	

	· Solve problems involving distances between points and lines. [CN, PS, R] 

· Verify and prove assertions in plane geometry, using coordinate geometry. [C, R, V] 
· Use technology and measurement to confirm and apply the following properties to particular cases: 

· the perpendicular bisector of a chord contains the centre of the circle 

· the measure of the central angle is equal to twice the measure of the inscribed angle subtended by the same arc (for the case when the centre of the circle is in the interior of the inscribed angle) 

· the inscribed angles subtended by the same arc are congruent

· the angle inscribed in a semicircle is a right angle 

· the opposite angles of a cyclic quadrilateral are supplementary 

· a tangent to a circle is perpendicular to the radius at the point of tangency 

· the tangent segments to a circle from any external point are congruent the angle between a tangent and a chord is equal to the inscribed angle on the opposite side of the chord 

· the sum of the interior angles of an n-sided polygon is (2n  4) right angles. 
· Prove the following general properties, using established concepts and theorems: 

· the perpendicular bisector of a chord contains the centre of the circle 

· the measure of the central angle is equal to twice the measure of the inscribed angle subtended by the same arc (for the case when the centre of the circle is in the interior of the inscribed angle) 

· the inscribed angles subtended by the same arc are congruent

· the angle inscribed in a semicircle is a right angle 

· the opposite angles of a cyclic quadrilateral are supplementary 

· a tangent to a circle is perpendicular to the radius at the point of tangency 

· the tangent segments to a circle from any external point are congruent 

· the angle between a tangent and a chord is equal to the inscribed angle on the opposite side of the chord 

· the sum of the interior angles of an n-sided polygon is (2n  4) right angles. 
· Solve problems, using a variety of circle properties, and justify the solution strategy used. 


	


Summary of Changes to Grade 12 Mathematics

WNCP (1996) vs.
 Pre-Calculus 11 (2008)
1996
45 outcomes. Of these, 23 have been deleted or significantly changed.

2008
24 outcomes. Of these, 6 are either significantly changed or are new.

Out of 59 outcomes in total for 1996 and 2008, there have been changes in 29 of them. This is a 49% change altogether.
Deleted Topics

· Geometric sequences and series Moved to Pre-Calculus 11
· Exact trigonometric values 
· Graphs of secant, cosecant and cotangent 
· Reciprocal functions Moved to Pre-Calculus 11 (linear & quadratic only)
· Absolute value functions Moved to Pre-Calculus 11 (linear & quadratic only)
· Conics
· Statistics (standard deviation, z-scores, normal distribution)
· Sample space, independent/dependent events, mutually exclusive and complementary events
· Pathway problems
· Conditional probability
· Binomial distribution
New Topics

· Graphing and analyzing polynomial functions Moved from Pre-Calculus 11
· Graphing and analyzing rational functions Moved from Pre-Calculus 11
· Operations on functions and compositions of functions Moved from Pre-Calculus 11
· Inverses of relations Moved from Pre-Calculus 11
Pre-Calculus 12:

A Comparison of WNCP Outcomes for 1996 and 2008

	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Patterns)
	MOVED FROM PRE-CALCULUS 12              to PRE-CALCULUS 11

	General Outcome:

Generate and analyze exponential patterns. 
	

	· Derive and apply expressions to represent general terms and sums for geometric growth and to solve problems. [CN, R, T] 
· Connect geometric sequences to exponential functions over the natural numbers. [E, R, V] 

· Estimate values of expressions for infinite geometric processes. [PS, R, T] 
	


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Variables & Equations)
	Strand: Trigonometry

	General Outcomes:

Solve exponential, logarithmic and trigonometric equations and identities. 
	General Outcomes:

Develop trigonometric reasoning. 

	· Solve exponential equations having bases that are powers of one another. [E, R] 

· Solve and verify exponential and logarithmic equations and identities. [R] 
· Distinguish between degree and radian measure, and solve problems, using both. [CN, E] 
· Determine the exact and the approximate values of trigonometric ratios for any multiples of 0°, 30°, 45°, 60° and 90° and 0, 
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[CN, E] 
· Solve first and second degree trigonometric equations over a domain of length 2π: 

· algebraically 

· graphically. [PS, T] 
· Determine the general solutions to trigonometric equations where the domain is the set of real numbers. [PS, T] 

· Verify trigonometric identities: 

· numerically for any particular case 

· algebraically for general cases 

· graphically. [PS, R, T, V] 

· Use sum, difference and double angle identities for sine and cosine to verify and simplify trigonometric expressions. [R, T] 
	· Demonstrate an understanding of angles in standard position, expressed in degrees and radians.  [CN, ME, R, V]  
· Develop and apply the equation of the unit circle.   [CN, R, V]  
· Solve problems, using the six trigonometric ratios for angles expressed in radians and degrees.  [ME, PS, R, T, V]  
· Graph and analyze the trigonometric functions sine, cosine and tangent to solve problems.  [CN, PS, T, V]  
· Solve, algebraically and graphically, first and second degree trigonometric equations with the domain expressed in degrees and radians.   [CN, PS, R, T, V]  
· Prove trigonometric identities, using:  

· reciprocal identities   

· quotient identities  

· Pythagorean identities  

· sum or difference identities (restricted to sine, cosine and tangent)  

· double-angle identities (restricted to sine, cosine and tangent).  [R, T, V]  


	WNCP (1996)
	WNCP (2008)

	Strand: Patterns & Relations (Relations & Functions)
	Strand: Relations and Functions

	General Outcomes:

Represent and analyze exponential and logarithmic functions, using technology as appropriate. 

Represent and analyze trigonometric functions, using technology as appropriate. 
	General Outcome:

Develop algebraic and graphical reasoning through the study of relations

	· Graph and analyze an exponential (PR64) function, using technology. [R, T, V] 

· Model, graph and apply exponential functions to solve problems. [PS, T, V] 

· Change functions from exponential form to logarithmic form and vice versa. [CN] 

· Use logarithms to model practical problems. [CN, PS, V] 

· Explain the relationship between the laws of logarithms and the laws of exponents. [C, T] 

· Graph and analyze logarithmic functions with and without technology. [R, T, V] 

· Describe the three primary trigonometric functions as circular functions with reference to the unit circle and an angle in standard position. [PS, R, V] 

· Draw (using technology), sketch and analyze the graphs of sine, cosine and tangent functions, for: 

· amplitude, if defined 

· period 

· domain and range 

· asymptotes, if any 

· behaviour under transformations. [CN, T, V] 

· Draw (using technology) and analyze the graphs of secant, cosecant and cotangent functions, for: 

· period 

· domain and range 

· asymptotes 

· behaviour under transformations. [CN, T, V] 

· Use trigonometric functions to model and solve problems. [PS, R, V] 
	· Demonstrate an understanding of logarithms.    [CN, ME, R]   
· Demonstrate an understanding of the product, quotient and power laws of logarithms.  [C, CN, R, T]   
· Graph and analyze exponential and logarithmic functions. [C, CN, T, V]  
· Solve problems that involve exponential and logarithmic equations. [C, CN, PS, R]  
· Demonstrate an understanding of factoring polynomials of degree greater than 2 (limited to polynomials of degree  5 with integral coefficients). [C, CN, ME]  
· Graph and analyze polynomial functions (limited to polynomial functions of degree 5). [C, CN, T, V]  
· Graph and analyze radical functions (limited to functions involving one radical).  [CN, R, T, V]  
· Graph and analyze rational functions (limited to numerators and denominators that are monomials, binomials or trinomials).  [CN, R, T, V]  

	Strand: Shape & Space (Transformations)
	· 

	General Outcomes:

Perform, analyze and create transformations of functions and relations that are described by equations or graphs. 
	· Demonstrate an understanding of operations on, and compositions of, functions.  [CN, R, T, V]  
· Demonstrate an understanding of the effects of horizontal and vertical translations on the graphs of functions and their related equations.   [C, CN, R, V]  
· Demonstrate an understanding of the effects of horizontal and vertical stretches on the graphs of functions and their related equations.  [C, CN, R, V]  
· Apply translations and stretches to the graphs and equations of functions.  [C, CN, R, V]  
· Demonstrate an understanding of the effects of reflections on the graphs of functions and their related equations, including reflections through the:  

· x-axis  

· y-axis  

· line y = x.   [C, CN, R, V]  
· Demonstrate an understanding of inverses of relations.   [C, CN, R, V]   


	· Describe how various translations of functions affect graphs and their related equations: 

· y = f(x  h) 

· y  k = f(x). [C, T, V] 

· Describe how various stretches of functions (compressions and expansions) affect graphs and their related equations: 

· y = af(x) 
· y = f(kx). [C, T, V] 

· Describe how reflections of functions in both axes and in the line y = x affect graphs and their related equations: 

· y = f(x) 

· y = f(x) 

· y = f1(x). [C, T, V] 

· Using the graph and/or the equation of f(x), describe and sketch 
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· Using the graph and/or the equation of f(x), describe and sketch |f(x)|. [C, T, V] 

· Describe and perform single transformations and combinations of transformations on functions and relations. [C, T, V] 
	· 


	WNCP (1996)
	WNCP (2008)

	Strand: Shape & Space (3-D Objects and 2-D Shapes)
	

	General Outcome:

Classify conic sections, using their shapes and equations
	

	· Classify conic sections according to shape. [C, R, V] 

· Classify conic sections according to a given equation in general or standard (completed square) form (vertical or horizontal axis of symmetry only). [CN, T, V] 

· Convert a given equation of a conic section from general to standard form and vice versa. [R, T] 
	Deleted from pre-calculus 12


	WNCP (1996)
	WNCP (2008)

	Strand: Statistics & Probability (Chance & Uncertainty)
	Strand: Permutations, Combinations and Binomial Theorem

	General Outcomes:

Use normal and binomial probability distributions to solve problems involving uncertainty. 

Solve problems based on the counting of sets, using techniques such as the fundamental counting principle, permutations and combinations. 
	General Outcome:

Develop algebraic and numeric reasoning that involves combinatorics

	· Find the population standard deviation of a data set or a probability distribution, using technology. [CN, E, T, V] 

· Use z-scores and z-score tables to solve problems. [PS, R, T, V] 

· Use the normal distribution and the normal approximation to the binomial distribution to solve problems involving confidence intervals for large samples. [CN, E, PS] 

· Solve pathway problems, interpreting and applying any constraints. [PS, R] 

· Use the fundamental counting principle to determine the number of different ways to perform multistep operations. [PS, R]

· Determine the number of permutations of n different objects taken r at a time, and use this to solve problems. [PS, R, V] 

· Determine the number of combinations of n different objects taken r at a time, and use this to solve problems. [PS, R, V]  

· Determine the number of pathways in a given compound pathway problem. [CN, PS, V] 

· Solve problems, using the binomial theorem where N belongs to the set of natural numbers. [CN, E, V] 

· Construct a sample space for two or three events. [PS, R, V] 

· Classify events as independent or dependent. [C] 

· Solve problems, using the probabilities of mutually exclusive and complementary events. [CN, PS, R] 

· Determine the conditional probability of two events (Bayes’ law). [E, PS, R] 

· Solve probability problems involving permutations, combinations and conditional probability. [E, PS, R] 

· Solve probability problems, using the binomial distribution as applied to small samples. [PS, R, T] 
	· Apply the fundamental counting principle to solve problems. [C, PS, R, V]  

· Determine the number of permutations of n elements taken r at a time to solve problems. [C, PS, R, V]  

· Determine the number of combinations of n different elements taken r at a time to solve problems. [C, PS, R, V]  

· Expand powers of a binomial in a variety of ways, including using the binomial theorem (restricted to exponents that are natural numbers).  [CN, R, V]  


See Relations & Functions next page
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