Algebra II Scope and Sequence at a Glance

	Unit
	Goals
	Number of Instructional Days



	Foundations for Functions
	· Review order of operations and evaluating expressions as needed according to diagnosis (formal or informal)

· Recognize sets of numbers (all subsets of Reals) and their relationship to each other (optional here – may be more appropriate in Unit 4: Quadratics)

· Review of graphing calculator skills from Algebra I (y=, store, y-vars, graph, window, table) Recognize function notation: f(x), g(x), etc. as well as y1, y2, etc. from the graphing calculator and be able to find the value of the function (i.e. f(3) = )

· Determine domain and range of relations and functions from a graph; write in set notation.

· The student recognizes that functions can be denoted in many forms:  y =, d =, y1 =, and f(x) = and determines which form is the most appropriate for a given situation.  For example:  f (x) allows the student to see both the input and output values and y1 = can be used when using the graphing calculator.

· The student understands that quadratic functions can be represented in different ways such as algebraically, tabular, graphical, and verbal descriptions.  The student determines the appropriate method needed to answer questions about the application. 

· The student describes and examines the limitations on the domain and ranges of rational functions.  The students use the tabling feature on the graphing calculator to investigate the asymptotic behavior and other discontinuities.

· Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, reflections).

· Be able to differentiate between relations and functions.

· For a given application, the student will determine the independent and dependent variables for applications and connect to reasonable graphs.
	10

Frist Six Weeks

Week 1 & 2

	Linear Functions and Inequalities
	· The student recognizes that functions can be denoted in many forms:  y =, d =, y1 =, and f (x) = and determines which form is the most appropriate for a given situation.

· Write linear equations in y = mx + b form given slope and y-intercept, two points, or a point and slope using tables or formulas 

· Graph lines from y = mx + b

· Transform from Ax + By = C to y = mx + b and graph

· Graph lines from Ax + By = C using x- and y-intercepts

· Write equations of parallel and perpendicular lines

· Review solving one-variable equations and inequalities as needed

· Graph two-variable inequalities

· Write and solve equations and inequalities from application problems
	5

Frist Six Weeks

Week 3

	Higher Order Systems
	· Review solving 2 x 2 systems using linear combination and substitution 

· Linear programming

· Solve 3 x 3 systems by hand (optional) and with a calculator

· The student uses a variety of algebraic methods, including linear combination and substitution, to solve systems.  The student uses the technology available on a graphing calculator to find solutions, including tables, graphs, intersection, tracing features, and inverse matrices.

· Matrix operations – add, subtract, multiply

· Determine inverse matrices by hand (optional) and with a calculator for 2 x 2 systems.

· Determine inverse matrices for 3 x 3 systems with a calculator
	15

Frist Six Weeks

Weeks 4-6

	Quadratic Functions
	· The student computes the discriminant, graphs the function on the graphing calculator, and compares the types of solutions illustrated by the two methods.

· The student predicts and describes the effect of parameter changes in the graph of a parent function, uses the graphing calculator to check their prediction, and sketches the graph.  The student determines the equation of a function with parameter changes given the graph.

· The student uses the method of completing the square to write an equation in graphing form.

· For a given application, the student will determine the independent and dependent variables and analyze the possible domain and range values appropriate for the given situation.

· The student understands that quadratic functions can be represented in different ways such as algebraically, tabular, graphical, and verbal descriptions.  The student determines the appropriate method needed to answer questions about the application.

· Given the roots or a graph of a quadratic function, the student will be able to write the equation that represents the function.

· Given an equation in ax2 + bx + c or y = a (x – h)2 + k form, the student justifies algebraically that the two equations represent the same function.  The student determines the information that can be gained from each form and uses the information to sketch a graph, then checks using a graphing calculator.

· The student investigates the parameter changes using a graphing calculator and uses the results to make predictions on how these parameter changes affect the graphs of the parent function.

· The student analyzes and interprets the number and type of solutions of quadratic equations using the discriminant. The student solves quadratic equations using the quadratic formula.

· The student finds the roots of a quadratic equation algebraically and, using a graphing calculator, recognizes that the algebraic solutions are the x-intercepts of the graph.

· The student solves a quadratic equation and inequality by factoring, completing the square, using the quadratic formula, and using the graphing calculator and makes the connections between the methods.

· Review laws of exponents as needed (more in Unit 6)

· Simplify complex numbers

· Add, subtract and multiply complex numbers (optional)

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring
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GCF, trinomial factoring (especially “a” not equal to 1), trial and error and/or split the middle term, difference of two squares (factors are conjugates), factor by grouping (can come from splitting the middle term), and sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula
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Clarify number sets (including complex numbers) and discriminant – bring in complex numbers

· x-intercepts, roots, solutions, zeroes -includes solving by factoring

· y- intercepts

· Table building connected to graphs

· Writing equations from roots, graphs, and tables

· Applications - Includes Max and Min

· Clarify number sets (including complex numbers)

· Quadratic Inequalities – solve graphically
	30

Second

Six Weeks

Second

Six Weeks

	Square Roots and Inverses
	· By the end of the course students should be able to identify, sketch and write a description of the graph of each parent function.  The student should be able to determine which parent functions are inverses of each other and which are inverses of themselves. The student predicts and describes the effect of parameter changes in the graph of a parent function, uses the graphing calculator to check their prediction, and sketches the graph. The student determines the equation of a function with parameter changes given the graph.

· The student recognizes an inverse relationship between a pair of functions using tables, graphs, and algebraic representations.  Using a table, the student concludes that x and y values are interchanged.  Using a graph, the student concludes that the two graphs are reflections across the line y = x.  Algebraically the students show that f(g(x)) = x or g(f(x)) = x and








        f -1(f(x)) = x or f(f -1(x)) = x.

· For a given application, the student will determine the independent and dependent variables and analyze the possible domain and range values appropriate for the given situation.

· The student investigates the parameter changes and their effect on the domain and range using a graphing calculator and uses the results to make predictions on how these parameter changes affect the graph of the parent function.

· The student understands that square root functions can be represented in different ways such as algebraic, tabular, graphical, verbal descriptions.  The student will be able to translate among the various representations.

· The student solves square root equations and inequalities using the graphing calculator, intersection, and tabling features of a graphing calculator by placing the left side of the equation in y1 and the right side of the equation in y2.

· Find the composition of functions

· Determine the inverse of a function or of a relation

· Find inverse of quadratic functions algebraically, graphically, and with tables

· Graph functions and their inverses

· Graph and analyze square root functions, state the domain and range
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Discover square root functions are inverses of parabola with restrictions
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  Shift and stretch the graph of the square root function 

· Graph square root functions and inequalities using parameter change (
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· Graph square root inequalities 

· Solve square root equations and connect to the graph

· Solve real-world problems that involve radical equations
	10

Third

Six Weeks

Weeks 1-2

	Exponents; Exponential and Logarithmic Functions
	· Use patterning to develop exponent rules: product rule, quotient rule, power to a power rule, power of the product rule, power of the quotient rule

· Convert from exponential to radical and radical to exponential form   (ex.
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·  Simplify expressions with rational exponents using laws of exponents with and without the calculator…with number or variable bases  (ex:  
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· Add, subtract, and multiply radical expressions (example: 
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· By the end of the course students should be able to identify, sketch and write a description of the graph of each parent function.  

· The student should be able to determine which parent functions are inverses of each other and which are inverses of themselves.

· The student recognizes an inverse relationship between a pair of functions using tables, graphs, and algebraic representations

· Using a table, the student concludes that x and y values are interchanged.  Using a graph, the student concludes that the two graphs are reflections across the line y = x.  Algebraically the students show that f(g(x)) = x or g(f(x)) = x and  f -1(f(x)) = x or f(f -1(x)) = x.

· The student develops the definition of logarithms as the inverse of an exponential function, including the restrictions on the base and the argument, by using tables and graphs.

· The student investigates the parameter changes and their effect on the domain, range, and asymptotes, using a graphing calculator and uses the results to make predictions on how these parameter changes affect the graphs of the parent function.

· For a given application, the student will determine the independent and dependent variables and analyze the possible domain and range values appropriate for the given situation. The student solves exponential and logarithmic equations and inequalities using the graphing, intersection, and tabling features of a graphing calculator by placing the left side of the equation in y 1 and the right side of the equation in y2.

· Graph exponential functions, 
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· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically

· Discover log function is inverse of exponential function

· Write exponential equations in logarithmic form and vice versa

· Numerically and algebraically develop log properties  (can use patterning similar to the patterning used to develop laws of exponents)

· Simplify logarithmic expressions using logarithmic properties

· Graph logarithmic equations using transformations

· Evaluate expressions and solve equations involving logarithms with like bases

· Find common and natural logarithms and antilogarithms on the calculator

· Solve equations with variable exponents by using logarithms
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Solve exponential equations by reducing both sides to have a common base. (i.e. 
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Solve exponential equations without common bases

· Use logarithms to solve problems involving growth and decay (including bacterial and population growth and decay and finances)

· Solve exponential inequalities
	20

Third

Six Weeks

Weeks 3-6

	Rational Functions
	· The student describes and examines the limitations on the domain and ranges of rational functions.  The students use the tabling feature on the graphing calculator to investigate the asymptotic behavior and other discontinuities.

· For a given application, the student will determine the independent and dependent variables and analyze the possible domain and range values appropriate for the given situation.

· The student solves rational equations and inequalities using the graphing, intersection, and tabling features of a graphing calculator by placing the left side of the equation in y1 and the right side of the equation in y2.

· Simplify complex fractions Examples:  
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· Graph rational functions using transformations and long division
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Stay with horizontal and vertical (only 1) asymptotes…line with a hole, parabola with a hole
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ex:  given 
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 and graph using transformations
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other examples:  
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	20

Fourth Six Weeks

Weeks 1-4

	Conic Sections
	· The student describes each conic section as the set of points resulting from a right circular cone being intersected by a plane at different angles to the axis of symmetry and the edge of the cone.  The student uses models to help visualize these conics.

· The student sketches conic sections and relates simple parameter changes including horizontal and vertical stretches and shifts.

· The student uses the symmetry of a conic to help make the graph.

· The student identifies the different conic sections from an equation in either standard or general form. 

· Geometric definition of a circle, ellipse, hyperbola, and parabola

· Complete the square to convert to graphing form

· Graph each conic section given the equation in graphing form

· Circles
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Radius, center, graph
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Write equation of circles given center and radius, center and point, or given the graph
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Enrichment:  write an equation given endpoints of 2 chords, one chord and center, or endpoints of a diameter

· Ellipses
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Define based on foci and distance, center, length of major and minor axes, endpoints of major and minor, location of foci and graph
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Enrichment:  Write equation given center, major and minor lengths and direction or given the graph
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  Enrichment:  write equation, give focus and one other piece of information  

· Hyperbolas

[image: image31.png]



Define based on foci and distance, center, transverse and conjugate axes length and direction, foci, slope of asymptotes
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Enrichment:  Write equation given center and transverse direction and conjugate axes or given the graph

· Parabolas
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Vertex, directrix (optional), focus, and symmetry points compared to x- or y-intercepts
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Enrichment:  Write equation given any 2 of:  focus, directrix, and vertex

· Identify conic section given the standard equation

· Graph inequalities

Extension:  systems -  Algebraically, graphically, and with tables
	25

Fourth Six Weeks

Weeks 5-6

Fifth Six Weeks

Weeks 1-3

	
	TAKS Focus


Pretest, Analysis, Review based on test results.
	Fifth Six Weeks

Weeks 4-6(7)

	
	TAKS Testing
	Sixth Six Weeks

Week 1

	Parent Functions: An Introduction to Calculus
	· The student understands the roles and the meaningfulness of mathematical functions, including polynomial, rational, radical, exponential, logarithmic, trigonometric, and piecewise -defined functions.
· The student recognizes parent functions given a graph and/or a description of the function.
· The student states the domain and range of a function using set-builder notation and interval form.

· To determine the domain and range of a function given a table, a mapping, a graph, or its symbolic form
· The student manipulates the parameters of functions and graphs.
	20

Sixth Six Weeks

Weeks 2-5

	
	Final Exam Week
	Sixth Six Weeks 

Week 6
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