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	Outcome
	I Can…

	Pre-Calculus
	P20.1
	Demonstrate understanding of the absolute value of real numbers and equations and functions involving the absolute value of linear and quadratic functions. 
	Show understanding of the absolute value of real numbers and equations and functions involving the absolute value of linear and quadratic functions by being able to:
· Give real life examples of situations that involve quantities referenced as positive, negative, or an absolute value
· Relate the distance from zero of real numbers to the absolute value of that number
· Determine absolute value, and simplify expressions involving it
· Analyze the graphs and tables of values of y=f(x) and y=∣f(x)∣
· List the characteristics of the graph y=∣f(x)∣
· Show understanding of the absolute value of real numbers and equations and functions involving the absolute value of linear and quadratic functions by being able to:
· Give real life examples of situations that involve quantities referenced as positive, negative, or an absolute value
· Relate the distance from zero of real numbers to the absolute value of that number
· Determine absolute value, and simplify expressions involving it
· Analyze the graphs and tables of values of y=f(x) and y=∣f(x)∣
· List the characteristics of the graph y=∣f(x)∣

	
	P20.2
	Expand and demonstrate understanding of radicals with numerical and variable radicands including: 
· computations
· solving equations (limited to square roots and one or two radicals)."
	Show understanding of radicals with numerical and variable radicands by being able to:
· Express entire radicals as mixed radicals and vice versa
· Order real numbers that include radical expressions and numerical radicands
· Simplify radical expressions
· Rationalize the denominator of a rational expression with monomial or binomial denominators
· Verify that (〖−𝑥〗^2=𝑥^2 ), √(𝑥^2 )=∣𝑥∣  and  √(𝑥^2 )=±𝑥
· Determine values for a variable for which a radical expression is defined
· Determine the restrictions on values for the variable in a radical expression
· Solve questions that involve radical expressions and equations

	
	P20.3
	Expand and demonstrate understanding of rational expressions and equations (up to and including degree 2 numerators and denominators) including: 
· equivalent forms of expressions
· operations on expressions
· solving equations that can be simplified to linear or quadratic equations.
	Show understanding of rational expressions and equations by being able to:
· Apply strategies for determining equivalent rational expressions
· Compare if determining equivalent rational expressions is the same as determining equivalent rational numbers
· Verify if a value is permissible for a given rational expression
· Determine the non-permissible values of a rational expression
· Simplify rational expressions
· Find and correct errors in a simplified rational expression
· Add, subtract, multiply and divide rational expressions, and find non-permissible values
· Simplify rational expressions that involve two or more operations on the rational expressions.
· Determine the solution of equations involving rational expressions (including non-permissible values)
· Explain why a value obtained by solving may not be a solution of the equation
· Solve questions involving rational expressions.

	
	P20.4
	Expand and demonstrate understanding of the primary trigonometric ratios including the use of reference angles (0° ≤ θ ≤ 360°) and the determination of exact values for trigonometric ratios. 
	· Show understanding of primary trig ratios by being able to:
· Sketching an angle in standard position given the measure of the angle
· Determine the quadrant that an angle in standard position terminates
· Determine the reference angle for an angle in standard position
· Analyze the relationship between the reference angles for angles that are reflections of each other across the x- and y-axes
· Sketch an angle given a point on the terminal arm of the angle
· Find a point on the terminal arm of the angle in each quadrant that has the same reference angle as the angle with point P on its terminal arm
· Find the distance between the origin and a point P on the terminal arm
· Find the value of sin𝜃, cos𝜃, and tan𝜃 when given a point on the terminal arm
· Determine sin𝜃, cos𝜃, and tan𝜃 for quadrantal angles
· Determine the sign of sin𝜃, cos𝜃, and tan𝜃 for a given value of 𝜃 
· Solve, for all values of 𝜃, equations of the form sin𝜃=a or cos𝜃=a where 1≤𝑎≤1, and for tan𝜃=a, where a is a real number
· Analyze the relationship between pairs of sides in relations to the angles in 30°-60°-90° and 45° 45°-90° triangles .
· Find the exact value of the sine, cosine or tangent of an angle with a reference angle of 30°, 45°, or 60°.
· Solve real life situation questions that involve trig ratios
· Identify angles for which the tangent ratio does not exist.

	
	P20.5
	Demonstrate understanding of the cosine law and sine law, including the ambiguous case. 
	Show understanding of the sine and cosine law by being able to:
· Give a real life example that involves a triangle without a right angle
· Solve a non-right triangle using the primary trig ratios
· Derive and explain a proof of the sine law or cosine law
· Give a real life example that involves the need to consider the ambiguous case, and provide a picture/diagram
· Solve problems involving the sine law and/or cosine law

	
	P20.6
	Expand and demonstrate understanding of factoring polynomial expressions including those of the form: 
· a²x² - b²y², a ≠ 0, b ≠ 0
· a(f(x))² - b(f(x)) + c, a ≠ 0
· a²(f(x))² - b²(g(y))², a ≠ 0, b ≠ 0
· where a, b, and c are rational numbers
	Show understanding of factoring polynomial expressions by being able to:
· Factor expressions of the form:
· 𝑎^2 𝑥^2−𝑏^2 𝑦^2,𝑎≠0, 𝑏≠0, a and b are real numbers
· 〖𝑐𝑎〗^2 𝑥^2−〖𝑐𝑏〗^2 𝑦^2,𝑎≠0, 𝑏≠0, a, b and c are real numbers
· 𝑎(𝑓(〖𝑥))〗^2−𝑏(𝑓(𝑥))+𝑐,𝑎≠0, a, b and c are real numbers
· 𝑑𝑎(𝑓(〖𝑥))〗^2−𝑑𝑏(𝑓(𝑥))+𝑑𝑐,𝑎≠0, a, b, c and d are real numbers
· 𝑎^2 〖(𝑓(𝑥))〗^2−𝑏^2 〖(𝑔(𝑦))〗^2,𝑎≠0, 𝑏≠0, a and b are real numbers
· 〖𝑑𝑎〗^2 〖(𝑓(𝑥))〗^2−〖𝑑𝑏〗^2 〖(𝑔(𝑦))〗^2,𝑎≠0, 𝑏≠0, a,b and d are real numbers
· Verify whether or not a given binomial is a factor of a given polynomial

	
	P20.7
	Demonstrate understanding of quadratic functions of the form   y=ax²+bx+c and of their graphs, including: 
· vertex
· domain and range
· direction of opening
· axis of symmetry
· x- and y-intercepts.
	Show understanding of quadratic functions of the form 𝑦=𝑎𝑥^2+𝑏𝑐+𝑐 and their graphs, by being able to:
· Explain how different values of a (in 𝑦=𝑎𝑥^2), q (in 𝑦=𝑥^2+𝑞) and p (in 𝑦=〖(𝑥−𝑝)〗^2) transform the graph.
· Determine the coordinate of the vertex, domain, range, axis of symmetry, x & y-intercepts, and direction of the opening of the graphs of both    𝑓(𝑥)=𝑎〖(𝑥−𝑝)〗^2+𝑞 and 𝑦=𝑎𝑥^2+𝑏𝑥+𝑐  without technology
· Graph (𝑥)=𝑎〖(𝑥−𝑝)〗^2+𝑞 by applying transformations related to a, p and q.
· Determine without technology whether a function will have 0, 1 or 2 x-intercepts
· Write a quadratic in the form 𝑓(𝑥)=𝑎〖(𝑥−𝑝)〗^2+𝑞 that represents a given graph or set of characteristics
· Transform a quadratic function from 𝑦=𝑎𝑥^2+𝑏𝑥+𝑐 to 𝑓(𝑥)=𝑎〖(𝑥−𝑝)〗^2+𝑞 
· Find and correct errors in an example of completing the square
· Sketch the graph of the function given in 𝑦=𝑎𝑥^2+𝑏𝑥+𝑐 
· Write a quadratic function that models a given situation
· Analyze quadratic functions to answer situational questions

	
	P20.8
	Demonstrate understanding of quadratic equations including the solution of: 
· single variable equations
· systems of linear-quadratic and quadratic-quadratic equations in two variables.
	Show understanding of quadratic equations by being able to:
· Explain the relationship between the roots of a quadratic equation, the zeros of the function and the x-intercepts of the graph
· Derive the quadratic formula
· Solve quadratic equations (〖𝑎𝑥〗^2+𝑏𝑥+𝑐) by determining square roots, factoring, completing the square, applying quadratic formula, and graphing the function.  Then, verify the solution.
· Explain how the discriminant can determine whether there is 2, 1 or 0 roots
· Identify and correct errors within a solution to a quadratic equation
· Match system of linear-quadratic and quadratic-quadratic functions to situations
· Solve systems of linear-quadratic and quadratic-quadratic functions graphically, algebraically and with the use of technology
· Explain the meaning of the intersection point of a system of linear-quadratic or quadratic-quadratic equations
· Explain how a system of linear-quadratic or quadratic-quadratic equations may have 0, 1, 2 or an infinite number of solutions
· Solve questions by using systems of linear-quadratic or quadratic-quadratic equations

	
	P20.9
	Expand and demonstrate understanding of inequalities including: 
· one-variable quadratic inequalities
· two-variable linear and quadratic inequalities.
	Show understanding of inequalities by being able to:
· Find the solution region for two-variable linear or two-variable quadratic inequalities
· Explain how a test point can determine the solution region
· Explain when a solid or broken line should be used in the solution
· Explain what the solution region for a two-variable inequality means
· Solve a question that involves a two-variable inequality
· Solve one-variable quadratic inequalities by using different strategies (case analysis, roots and test points, sign analysis)
· Solve questions and interpret solutions to questions that involve one-variable quadratic inequalities

	
	P20.10
	Demonstrate understanding of arithmetic and geometric (finite and infinite) sequences and series. 
	Show understanding of arithmetic and geometric sequences and series by being able to:
· Explain how to determine that a sequence or series is either arithmetic or geometric
· Give a real life example of an arithmetic or geometric sequence
· Generate arithmetic or geometric sequences from given information
· Determine the values of t1, a, d, n, or Sn in arithmetic sequences & series
· Solve questions that involve arithmetic sequences and series
· Determine the values of t1, a, r, n, or Sn in geometric sequences & series
· Determine the sum of an infinite geometric series to solve situational questions
· Determine whether a geometric series is convergent or divergent

	
	P20.11
	Demonstrate understanding of reciprocal functions of: 
· linear functions
· quadratic functions.
	Show understanding of reciprocal functions by being able to:
· Describe the relationship between a function and its reciprocal
· Determine non-permissible values for reciprocal functions
· Describe the relationship between vertical asymptotes and non-permissible values
· Graph  given either the graph or equation for y=f(x)
· Graph y = f(x) given either the graph or equation for 
· Sketch the graph of a function in the form 
· Describe the end behavior of reciprocal functions



