MCS Curriculum Guide

High School - Algebra II – Revised July 2009
	Top 10 EC
	Student Friendly Learning Target

(NCSCOS)
	Priority

E, I, N, M
	Knowledge Targets
	Reasoning Targets

All Essential – Higher Level Thinking
	Performance/ Skill Targets



	“E”   ranks the essentials 1-12
	GOAL 1:  Number and Operations – The learner will perform operations with complex numbers, matrices, and polynomials.
	
	
	
	

	1.01

(E7)
	I can solve a logarithmic equation.  

I can solve an exponential equation.

I can use the change of base formula.

I can determine the difference between a common and natural logarithm.

(1.01 - Simplify and perform operations with rational exponents and logarithms (common and natural) to solve problems. (6.3%))


	E
M

E

E

E

E

E

M


	Inverse

Relationship

Laws of exponents

Laws of logarithms

Base 10, Base e

Common Logarithm

Natural logarithms

Change of base formula

Radical
	Using rules of exponents, simplify radical expressions and obtain solutions to equations involving radicals.

Convert from exponential form to logarithm form.

Distinguish between when to use a common or natural logarithm.

Use laws of logarithms to condense and expand expressions.

Use laws of logarithms to solve problems.

Justify when and how to use logarithms to solve problems.
	Simplify and perform operations with rational exponents and logarithms (common and natural) to solve problems.

	1.02
	Define and compute with complex numbers.
	I
	
	
	

	1.03

(E3)
	I can simplify polynomial expressions by using algebraic properties.

I can classify a polynomial by its degree and number of terms.

I can factor any polynomial.

I can solve a polynomial.

(1.03 - Operate with algebraic expressions (polynomials, rational, complex fractions) to solve problems. (9.4%))


	M,E
M,E

E

M,E

M,E

E

M

E
	Polynomial

Rational Expression

Complex fractions 

Simplify

Add/Subtract/Multiply
rationals

Synthetic Division

Factor

Binomial Theorem
	Classify the polynomial by degree and number of terms.  

Simplify and solve rational expressions and equations using algebraic operations.

Simplify and solve complex rational expressions and equations using algebraic operations.

Determine the factors of a higher level degree polynomial using synthetic division.

Expand a binomial using Pascal’s Triangle.
	Operate with algebraic expressions (polynomials, rational, complex fractions) to solve problems.

	1.04

(E5)
	I can solve a system of equations by graphing and using matrices.

(1.04 - Operate with matrices to model and solve problems. (4.7%))


	M
M

M

M

E

E

M

M

E
	Matrix equation

Linear, quadratic, cubic, exponential, rational, radical, absolute value

Dimensions (rows, columns)

Element

Identity matrix

Inverse matrix

Addition, Subtraction matrix

Scalar, multiplication

Determinant
	Solve a system of equation or inequalities graphically, and using matrices.  (Recall substitution and linear combinations).


	Use systems of two or more equations or inequalities to model and solve problems; justify results.  Solve using tables, graphs, matrix operations, and algebraic properties.

	1.05

(E12)
	I can solve real-life problems with all types of variation.
(1.05 - Model and solve problems using direct, inverse, combined, and joint variation.)
	M
M

E

M
	Direct y = kx

Inverse  y = k/x

Joint y = kabc

Constant of variation
	Determine the type of variation addressed in a given problem and apply it to obtain the solution.
	Model and solve problems using direct, inverse, combined, and joint variation.



	
	GOAL 2:  Algebra – the learner will use relations and functions to solve problems.
	
	
	
	

	2.01

(E10)
	I can find the inverse of a function.

I can find the composition of two given functions.

(2.01 - Use the composition and inverse of functions to model and solve problems; justify results. (4.7%))


	E
E
	F -1 (x)

(f o g)(x) = f(g(x))


	Evaluate a single function or a composition of functions given a real number or polynomial as the domain.  

Determine whether two functions are inverses of each other.

Explain the relationship between the graph of a function and its inverse.

Determine the inverse given a set of points, equation, or graph of a function.
	Use the composition and inverse of functions to model and solve problems; justify results.

	2.02

(E2)
	I can graph a quadratic equation.  

I can solve a quadratic equation using all four methods.

(2.02 - Use quadratic functions and inequalities to model and solve problems; justify results. (11%)

· Solve using tables, graphs, and algebraic properties.

· Interpret the constants and coefficients in the context of the problem.)


	E 
M

E

M

I

E

M

M

M

M

M

M

E

M

E

M

E
	Graph

Factor

Completing the square

Quadratic formula

Sign Test

Set Notation

Number Line

Max/Min

Increasing/Decreasing

Domain/Range

Independent/Dependent

f(x) = ax2 + bx + c

y = a(x - h)2   + k

discriminant

Roots, zeros, x-int, solutions

radicals, rationals

complex solutions
	Draw conclusions from real world problems to explain the graphical pieces of a quadratic equation.

Determine which method is appropriate to solve a quadratic equation.

Determine the nature of the solutions and classify as rational, irrational without solving the equations.

Justify steps for completing the square method.

Solve a quadratic inequality graphically or using the sign test and justify the answers based on the domain in set notation.

Modify and distinguish between the standard form and vertex form of a quadratic.
	Use quadratic functions and inequalities to model and solve problems; justify results.

	2.03

(E1)

	I can identify whether a real life problem is an exponential growth or decay situation.  

I can determine which formula to use in a compound interest problem.

(2.03 - Use exponential functions to model and solve problems; justify results. (12.5%)

· Solve using tables, graphs, and algebraic properties.

· Interpret the constants, coefficients, and bases in the context of the problem.)


	M
M

E

M

M

E

M,E

M,E

E

E

E

M

E

M

M

E

E

M
	Recall skills with a TI graphing calculator on locating regression lines.

Define growth, decay and recognize graphically.

Define appreciation, depreciation.

Recall transformation movements and adapt to exponentials.

Graph

Increasing/Decreasing

Domain/Range

Independent/Dependent

Laws of Exponents

Laws of Logarithms

Inverse

Relationship

Coefficient

Base 10, base e

Initial Value

Intercepts

Common Logarithm

Natural Logarithm

f(x) = a•bx 
	Use formulas on appreciation and depreciation to solve real world problems.

Compare/Contrast/ Identify growth and decay.

Interpret graphs to draw future predictions, and other conclusions.

Identify, based on given information, the initial value, rate, correlation coefficient, time, and accumulated value.

Solve the inverse of an exponential function using logarithms.

Convert a logarithm by using the change of base formula in order to use the calculator to get solutions.
	Use exponential functions to model problems on appreciation, depreciation, continuously compounded interest, half life, and solve problems of the same; justify results based on the equation, the graph or the outcome.

	2.04

(E9)
	I can use a set of data to determine a best-fit model and make a future prediction.

(2.04 - Create and use best-fit mathematical models of linear, exponential, and quadratic functions to solve problems involving sets of data. (4.7%)

· Interpret the constants, coefficients and bases in the context of the data. 

· Check the model for goodness-of-fit and use the model, where appropriate, to draw conclusions or make predictions.)
	M
M

M

M

M

E

E
	Independent/Dependent

Domain/Range

Scatter plot

Regression

Correlation coefficient

R2 - percent accuracy

Estimating future predictions


	Calculate the best fit regression model for the given data.  (linear, quadratic, cubic, exponential, quartic)

Determine how accurate the regression model is to the data.

Interpret the model and use the regression model to predict future values.
	Create and use best-fit mathematical models of linear, exponential, and quadratic functions to solve problems involving sets of data.

	2.05

(E6)
	I can graph a rational function.  

I can solve a rational equation.

(2.05 - Use rational equations to model and solve problems; justify results. (7.8%)

· Solve using tables, graphs, and algebraic properties.

· Interpret the constants and coefficients in the context of the problems.

· Identify the asymptotes and intercepts graphically and algebraically.)


	M
M,E

M

M

M

M

M,E

M

M

M

M,E

E
	Graph

Factor

Max/Min

Increasing & Decreasing

Domain/Range

Independent/Dependent

Transformations

Degree

Coefficients

Intercepts

Solutions, zeros,              x-intercepts, roots

Vertical/Horizontal Asymptotes
	How do you solve a rational or complex rational expression or equation?

Identify any extraneous roots.

Solve radical equations that require the use of quadratic formula.  

Identify any asymptotes of the rational equation.

Determine area of discontinuity on the graph.
	Use rational equations to model and solve problems; justify results.

	2.06

(E4)
	I can find a cubic model given a set of data and make a future prediction.

(2.06 - Use cubic equations to model and solve problems. (9.4%)

· Solve using tables and graphs.

· Interpret constants and coefficients in the context of the problem.)


	M
M,E

M

M

M

M

M

M

M

M

M,E

E

E
	Graph

Factor

Max/Min

Increasing/Decreasing

Domain/Range

Independent/Dependent

Transformations

Degree

Coefficients

Intercepts

Solutions, Zeros, roots

f(x) = ax3 + bx2 + cx + d

Multiplicity, Multiple Zeros
	Analyze data to find cubic regression model and formulate future predictions based on the data.

Analyze graph to find x-intercepts, relative max and min values, domain, and range.

Given roots of a cubic determine the cubic model.

Interpret the constant and coefficients of a cubic equation.


	Use cubic equations to model and solve problems.

	2.07
	Use equations with radical expressions to model and solve problems; justify results.

· Solve using tables, graphs, and algebraic properties.

· Interpret the degree, constants, and coefficients in the context of the problem.
	I,M
	
	
	

	2.08

(E11)
	I can distinguish between “And” and “Or” statements.

I can use set notation correctly.

I can determine which solutions are extraneous roots.

(2.08 - Use equations and inequalities with absolute value to model and solve problems; justify results.

· Solve using tables, graphs, and algebraic properties.

· Interpret the constants and coefficients in the context of the problem.)


	M,E
M

M

M

M

E

M

M

E

M

M

M
	Graph

Max/Min Values

Increasing/Decreasing

Domain/Range

Independent/Dependent

Transformations

Coefficients

Intercepts

Set Notation

Number Line

Solutions/Zeros

f(x) = |ax + b|
	Determine whether an absolute value equation or inequality has a solution.

Distinguish the differences between < (and), > (or) absolute value inequalities.

Solve real-life problems using absolute value equations or inequalities.  

Distinguish the difference between compound inequalities and absolute value inequalities.

Compare the inequality solutions to the graphed solutions.

Use transformations to locate max/ min points on the graph of an absolute value equation.
	Use equations and inequalities with absolute value to model and solve problems; justify results.



	2.09

(E8)
	I can distinguish between the equation of a parabola and a circle.

I can put an equation of a circle into standard form.
I can find the center and radius of a circle.
I can find the vertex (max/min), focus, directrix, and axis of symmetry of a parabola.

(2.09 - Use parabolas and circles to model and solve problems; justify results. (6.3%)

· Solve using tables, graphs, and algebraic properties.

· Interpret the constants and coefficients in the context of the problem.)


	M,E
M

M,E

M

M,E

E

M

E
	Conics (parabolas, circles only)

Radius, center

Vertex, focus, directrix

Axis of symmetry

Completing the square

y = a(x - h)2 + k

(x - h)2 + (y - k)2 = r2
x2 + y2 + Dx + Ey + F = 0
	When given the characteristics of a graph, how can you determine its equation?

Explain when a point would be on the 
interior, exterior, or on the circle.

Determine the best method to put a conic back in standard form.  

Locate all construction pieces of the circle and parabola.  

Use real - life examples to create an equation involving conics.  

Determine the direction and transformation of the parabola in standard form.
	Use parabolas and circles to model and solve problems; justify results.

	2.10

(E5)


	I can solve real world problems using a system of equations.

I can solve a system of equations by graphing and using matrices.

(2.10 - Use systems of two or more equations or inequalities to model and solve problems; justify results.  Solve using tables, graphs, matrix operations, and algebraic properties. (9.4%))


	M,E
M

M

M

M,E

M

M

E

E

M

M

E


	Graph

Intersection

Matrix equation

Linear, quadratic, cubic, exponential, rational, radical, absolute value

Circle

Dimensions (rows, columns)

Element

Identity matrix

Inverse matrix

Addition, Subtraction matrix

Scalar, multiplication

Determinant
	Solve a system of equation or inequalities graphically, and using matrices.  (Recall substitution and linear combinations).

Solve systems with     A-1B and show RREF (as an extra).

Determine which matrix operations are appropriate to solve the given problem.

Given an application problem, how do you: A)  generate the system of equations or inequalities that represents the situation. B)  solve the system using an appropriate method. C)  interpret the solution of your systems as it relates to the context of the problem.  

Given a system of equations, how do you adapt the equations to a matrix format and then use this format to solve the system.

Locate the solutions of a system of equations or inequalities and understand what it means to the question.

Evaluate the determinant and inverse of a matrix.  (should be able to do by hand and with a graphing calc.)  

Organize a matrix in equation form, and solution matrix form.  

(Honors Only) - solve problems involving linear programming.

Determine when an inequality includes or excludes the line in the solution.
	 


E- Essential     I – Important     N – Nice to Know     M – Maintenance
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