

Grade 12 Pre-Calculus 30 Outcomes Map

	Subject
	Outcome
	I Can…

	Pre-Calculus
	P30.1
	Extend understanding of angles to angles in standard position, expressed in degrees and radians. 
	Show understanding of angles to angles in standard position by being able to:
Sketch angles in standard position (positive and negative degrees)
Describe the relationship between radians and degrees
Sketch an angle measuring 1 radian in standard position
Sketch, in standard position, any angle =  radians, where 
Convert between angle measure in degrees and radians
Determine all angles that are coterminal to an angle within a specified domain (degrees and radians)
Determine the general form for all angles that are coterminal to a given angle (degrees and radians)
Explain the relationship between an angle in radian measure and the length of the arc cut on a circle

	
	P30.2
	Demonstrate understanding of the unit circle and its relationship to the six trigonometric ratios for any angle in standard position. 
	Show understanding of the unit circle by being able to:
Derive the equation of a circle with centre (0, 0) and radius r.
Derive the equation of the unit circle by using the Pythagorean theorem or the distance formula
Generalize the 6 trig ratios in terms of x, y  and r, using a point that is the intersection of the terminal arm of an angle with the unit circle
Determine the 6 trig ratios for any angle given a point on the terminal arm of an angle
Determine the approximate value of the trig ratios for angle angle (rad & 
Determine the exact trig ratios for angles whose measures are multiples of 0, 30, 45, 60, 90 (degrees) or 0, , , , or  (radians)
Determine the measures (degrees or radians) of angles that have no particular trig ratio value
Determine the exact values of the other trig ratios, given the value of one trig ratio
Sketch a diagram to represent the context of a problem
Solve problems using trig ratios

	
	P30.3
	Demonstrate understanding of the graphs of the primary trigonometric functions. 
	Show understanding of the graphs of the primary trig functions by being able to:
Sketch the graph of y = sin x, y = cos x, and y = tan x
List the amplitude, asymptotes, domain, period, range and zeros of the graphs of y = sin x, y = cos x, and y = tan x
Explain what happens to the amplitude, asymptotes, domain, period, phase shift, range, and zeros when changing a, b, c, and d in  or  
Sketch the graph of    or    
Write equations for given graphs of sine or cosine functions
Identify a trig function that models a situational question
Solve a situational question by analyzing the graph
[bookmark: _GoBack]Explain how a graph relates to the conditions in a question

	
	P30.4
	Demonstrate understanding of first- and second-degree trigonometric equations.
	Show understanding of 1st and 2nd degree trig equations by being able to:
Verify whether or not a value is a solution to a particular trig equation
Determine algebraically the exact form of the solution to a trig equation
Determine the approximate solution in degrees and radians of a trig equation
Explain the relationship between the general solution of a trig equation and the zeros of the related function
Determine the general solutions for trig equations
Identify errors in solutions for trig equations, and correct if necessary

	
	P30.5
	Demonstrate understanding of trigonometric identities including:
· 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)
	Show understanding of trigonometric identities by being able to:
Explain the difference between a trig identity and trig equation
Verify numerically whether a trig statement is also a trig identity
Determine the potential validity of a trig identity
Determine the non-permissible values of a trig identity
Prove trig identities algebraically
Determine the exact value of a trig ratio by using sum, difference, and double-angle identities

	
	P30.6
	Demonstrate an understanding of operations on, and compositions of, functions. 
	Show understanding of operations on, and compositions of, functions by being able to:
Sketch the graph of a function that is the sum, difference, product or quotient of two functions whose graphs are given
Write the equation of the function that is the sum, difference, product or quotient of two or more functions
Determine the domain and range of a function that is the sum, difference, product or quotient of two other functions
Write a function as the sum, difference, product or quotient of two or more functions
Determine the composition of two functions: f(f(x)), f(g(x)), g(f(x))
Evaluate a composition of functions at a particular point
Sketch the graph of a composite function in the form: f(f(x)), f(g(x)), g(f(x)), where the equations or graphs of f(x) and g(x) are given.
Write a function as a composition of two or more functions
Write a function by combining two or more functions through operations on, and compositions of functions

	
	P30.7
	Extend understanding of transformations to include functions (given in equation or graph form) in general, including horizontal and vertical translations, and horizontal and vertical stretches. 
	Show understanding of transformations of functions by being able to:
Analyze graphs of transformations of the function y = f(x) and look at the effect of the placement of different coefficients on the original graph
Sketch transformations of the graph y = f(x) to give the graph of 
	y – k = a f(b (x – h))
Write the equation of a function that has had specific vertical translations, horizontal translations, vertical stretches, and/or horizontal translations when given the equation.


	
	P30.8
	Demonstrate understanding of functions, relations, inverses and their related equations resulting from reflections through the:
· x-axis
· y-axis
· line .

	Show understanding of functions, relations, inverses and their related equations from reflections through the x-axis, y-axis and line y = x.  I can:
Apply the relationship between a coordinate pair and the coordinates of a corresponding coordinate pair that is the result of a reflection.
Sketch the reflection of y = f(x) when the graph is given but the equation is not
Sketch y = -f(x), y = f(-x), and x = -f(y) when the graph of f(x) is given, but the equation is not
Write the equation of a function that is the reflection of the function f(x)
Sketch the inverse of a relation, including reflection across the line y = x and the transformation (x, y)  (y, x)
Sketch the graph of the inverse, given the graph of the relation.
Determine if one or both of a relation and its inverse are functions
Determine what restrictions must be placed on the domain of a function in order for its inverse to be a function
Determine the equation and sketch the graph of the inverse relation, when given the equation of a linear or quadratic relation
Explain the relationship between the domains and ranges of a relation and its inverse.
Determine if two relations are inverses of each other



	
	P30.9
	Demonstrate an understanding of logarithms including:
· evaluating logarithms
· relating logarithms to exponents
· deriving laws of logarithms
· solving equations
· graphing.

	Show understanding of logarithms, by being able to:
Explain the relationship between powers, exponentials, logarithms and radicals
Express a logarithmic expression as an exponential expression and vice versa
Determine the approximate and exact value of a logarithm
Estimate the value of a logarithm using benchmarks
Derive and explain the law of logarithms.
Apply the law of logarithms to find equivalent expressions
Solve exponential equations in which the bases both are & are not powers of one another
Solve logarithmic equations and verify the solution
Explain why a value obtained in solving a logarithmic equation may be extraneous
Solve questions that involve either exponential growth and logarithmic scales
Explain how “a” affects the domain, range, horizontal asymptote and intercepts in y = ax, x > 0
Explain the role of horizontal asymptotes in exponential functions
Sketch the graphs and transformations of y = ax, x > 0
Explain how “b” affects the domain, range, vertical asymptote, and intercepts in y = logbx, b > 1
Explain the role of vertical asymptotes in logarithmic functions
Sketch transformations of the graph of y = logbx, b > 1
Show that y = logbx, b > 1  and  y = bx, b > 0   are inverses of each other


	
	P30.10
	Demonstrate understanding of polynomials and polynomial functions of degree greater than 2 (limited to polynomials of degree ≤ 5 with integral coefficients). 
	Show understanding of polynomials and polynomial functions by being able to:
Divide polynomials by binomials using both long division and synthetic division
Compare long division of polynomials to synthetic division
Explain the relationship between the linear factors of a polynomial expression and the zeros of the corresponding polynomial function
Explain the Remainder Theorem
Express a polynomial expression as a product of factors
Categorize functions as either polynomial or non-polynomial functions
Explain how changing the constant and leading coefficient in the equation of a polynomial function impacts the graph
Graph polynomial functions with an odd or even degree
Explain the relationship between the zeros of a function, the roots of the equation, and the x-intercepts of the graph
Determine the behavior of the graph of a polynomial function at zeros with different multiplicities
Sketch the graph of a polynomial function
Solve situational questions by modelling and analyzing the graphs of polynomial functions


	
	P30.11
	Demonstrate understanding of radical and rational functions with restrictions on the domain. 
	Show understanding of radical and rational functions with restrictions on the domain by being able to:
Sketch the graph and state the domain and range of 
Apply transformations to  to sketch 
Sketch , given the graph of 
Describe the relationship between the roots of a radical equation and the x-intercepts of the graph of the corresponding radical function
Determine, graphically, the approximate solutions to radical equations
Sketch rational functions
Explain the shape and location of the graphs of rational functions for values of the dependent variable close to the location of a vertical asymptote.
From the equation, determine where the graph of a rational function has an asymptote or a hole, and explain why
Match a set of equations to their corresponding graphs
Relate the roots of a rational equation and the x-intercepts of the graph of the rational function
Graphically determine an approximate solution to a rational equation


	
	P30.12
	Demonstrate understanding of permutations, including the fundamental counting principle. 
	Show understanding of permutations and the fundamental counting principle by being able to:
Find the total number of choices or arrangements, using a variety of solution strategies (tree diagrams, multiplication, etc.)
Solve problems, and find real life situations, that involve the fundamental counting principle
Count the number of ways to arrange elements of a set in a row
Determine the number of permutations possible if n elements are taken n or r at a time
Solve equations that involve nPr
Determine the number of permutations possible when two or more elements in a set are identical.

	
	P30.13
	Demonstrate understanding of combinations of elements, including the application to the binomial theorem. 
	Show understanding of combinations and the application to the binomial theorem, by being able to:
Explain the difference between permutations and combinations
Determine the number of combinations possible if n elements are taken r at a time
Solve equations involving nCr
Describe patterns found in Pascal’s triangle
Describe the relationship between the coefficients of the terms in (x = y)n, and the combinations
Expand (x + y)n, n 4
Determine specific terms within a particular expansion of (x + y)n, given 






