Algebra II – 1 year course – One mathematics credit

I.  Introduction

Algebra II is the third course for secondary mathematics, and as such serves to culminate the mathematics study of some students and prepare others for more advanced study in the fourth year.   It builds on the basic skills acquired throughout K – 8 grades and those acquired in Algebra I and Geometry. 

II. Educational Philosophy: 

There is no subject matter that better reflects the glory of God than mathematics.  Truly, to study mathematics is to study God’s thoughts after Him, for He is the great Engineer and Architect of the universe.  All of the mathematical laws are God’s laws and the laws are absolute.  Our knowledge of God’s absolute mathematical laws may be incomplete or at times in error, but that is a human frailty and thus does not indicate relativity in mathematical laws.  Man’s task is to search out the scientific and mathematical laws of the universe and use them for man’s benefit and the glory of God.
III. Scope and Sequence: 
Unit 1:

Algebraic Operations       



2 weeks                     

Unit 2:

Linear Equation        



3 weeks                               



Unit 3

Linear Relations




3 weeks

Unit 4

Quadratic Equations



2 weeks

Unit 5

Polynomial Functions



3 weeks
Unit 6

Systems of Equations and Inequalities     
3 weeks
Unit 7

Radicals         




3 weeks

Unit 8

Complex Numbers          



2 weeks

Unit 9

Rational Expressions and Equations 

3 weeks

Unit 10
Trigonometry





2 weeks

Unit 11
Identities





2 weeks

Unit 12
Inverse Functions
 



2 weeks

Unit 13
Probability


        


2 weeks    

Unit 14
Analytic Geometry




2 weeks
IV. Time Frame: 5 – 45 minute periods per week – 36 weeks per year.
V. Instructional Standards
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To meet this standard, the student will:
Benchmark A2.1.1:   Understand numbers, ways of representing numbers, relationships 



 among numbers, and 
number systems

Indicators:


A2.1.1.1   Develop a deeper understanding of very large and very small numbers and of  


   various representations of them
A2.1.1.2   Compare and contrast the properties of numbers and number systems; 

    including real and complex numbers

A2.1.1.3   Understand vectors and matrices as systems that have some of the properties 


   of the real-number system
Benchmark A2.1.2:   Demonstrate understanding of operations and how they relate to one 



 another

Indicators


A2.1.2.1   Develop fluency in operations with real and complex numbers, and matrices


A2.1.2.2   Solve multi-step problems involving applications of percent, ratio, and rate as 


    they arise throughout the course


A2.1.2.3   Use a graphing calculator effectively for applications that arise throughout the 


    course


A2.1.2.4   Judge the effects of such operations as multiplication, division, and computing 


    powers and roots on the magnitudes of quantities

A2.1.2.5   Evaluate, simplify, or rearrange numbers of rational powers in exponential or 

   radical form


A2.1.2.6   Develop an understanding of properties of, and representations for the addition 

   and multiplication of vectors and matrices

Benchmark A2.1.3:   Compute fluently and make reasonable estimates, using a variety of  


          strategies and tools

Indicators:



A2.1.3.1   Distinguish between exact and approximate representations of the same 


   quantity and choose appropriately between them in the given situation (e.g. pi,  


   square roots of non-perfect squares)


A2.1.3.2   Judge the reasonableness of answers to problems by considering likely results 

   within the situation described in the problem

A2.1.3.3   Judge the reasonableness of answers produced by a calculator, a computer, or 
    pencil and paper, using mental mathematics and estimation
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To meet this standard, the student will:

Benchmark A2.2.1:   Translate verbal to mathematical expressions (and visa versa) and 



 apply to real world problems

Indicators:



A2.2.1.1   Appropriately communicate mathematical situations and solutions


A2.2.1.2   Translate word problems into mathematical expressions, like matrices, 



   equations or inequalities

A2.2.1.3   Represent real world linear and nonlinear relationships in tables, graphs, or 

   equations


A2.2.1.4   Translate among tables, equations and graphs

Benchmark A2.2.2:   Solve problems, using the strategy of algebraic modeling 

Indicators:


A2.2.2.1   Rearrange formulas involving variables with rational powers, with and without 

    substitution, as they arise in topics throughout the course (e.g., analytic 

   geometry, measurement)


A2.2.2.2   Use algebraic modeling as one of several problem-solving strategies in various 

    topics of the course (e.g., relations, measurement, direct and inverse variation, 

    the Pythagorean theorem, percent)


A2.2.2.3   Solve and graph quadratic equations by a variety of means (e.g., taking square 

   root, factoring, quadratic formula, completing the square)

A2.2.2.4   Solve and graph equations and inequalities involving polynomial functions, 

   direct and inverse variations, absolute value, greatest integer function, and  

   exponential functions


A2.2.2.5   Use equations and inequalities with absolute value to solve problems


A2.2.2.6   Understand, apply concepts of, and evaluate solutions for quadratic and 


    exponential relations in real world situations

Benchmark A2.2.3:   Determine, through investigation, the properties of the slope and \


          y-intercept of a linear relation 

Indicators:



A2.2.3.1   Identify and rearrange the equation of a line in any of the forms y=mx + b, Ax + 

    By + C=0, x=a, y=b, y-y1 =m(x-x1 )


A2.2.3.2   Determine the slope of a line and identify it as a constant rate of change


A2.2.3.3   Identify the properties of the slopes of line segments (e.g. direction, positive or 


    negative rate of change, steepness, parallelism, perpendicularity)

Benchmark A2.2.4:   Solve systems of equations and inequalities

Indicators:



A2.2.4.1   Solve systems of two and three variables using graphing, elimination,  



    substitution, and matrices 


A2.2.4.2   Determine a point of intersection of two relations, by hand, and by using  


   graphing calculators


A2.2.4.3   Use a linear inequality to solve real-world problems


A2.2.4.4   Understand and apply the process of linear programming

Benchmark A2.2.5:   Compare the graphs and formulas of linear and non-linear relations 

Indicators:



A2.2.5.1   Graph quadratic equations using intercepts and vertex


A2.2.5.2   Graph equations and inequalities involving polynomial functions, variations,  


   absolute value, greatest integer function, rational functions, and exponential  


   functions

Benchmark A2.2.6:  Operate with polynomials

Indicators:


A2.2.6.1   Add, subtract, multiply, divide (with long division and synthetic division), and 


   apply powers to polynomials


A2.2.6.2   Expand and simplify polynomial expressions involving one or more variable


A2.2.6.3   Understand factoring methods including special cases (perfect square  


   trinomials, difference of perfect squares, difference of perfect cubes)


A2.2.6.4   Expand polynomials to a power using Pascal’s triangle and the binomial  


   theorem

Benchmark A2.2.7:   Manipulate polynomial expressions to solve equations of first,  



second and third degrees

Indicators:



A2.2.7.1   Solve first-degree equations, including equations with rational and irrational  


    coefficients, using an algebraic method


A2.2.7.2   Solve quadratic equations with real and complex solutions using algebraic  


   methods, factoring, or 
 the quadratic formula


A2.2.7.3   Solve polynomial equations by finding the real zeros of polynomial functions & 


   state the multiplicity of each

Benchmark A2.2.8:   Determine, through investigation, the relationships between the form 



 of an equation and the shape of its graph including linear,  




quadratic and general even or odd degree equations

Indicators:



A2.2.8.1   Demonstrate an understanding that straight lines represent linear relations and 

    curves represent their respective non-linear relations


A2.2.8.2   Identify properties and relationships of data in tables, graphs, and equations  


   (distinguish between relations and functions, dependent and independent  


   variables, domain and range)


A2.2.8.3   Determine values of a relation by using the formula of the relation


A2.2.8.4   Identify, by calculating finite differences in its table of values, the equation o 


    the relation


A2.2.8.5   Graph simple polynomial functions of even or odd degree based on value of 


    leading coefficient and exponential functions


A2.2.8.6   Identify and perform transformations from one function to another 

Benchmark A2.2.9:   Manipulate expressions of rational powers

Indicators:



A2.2.9.1   Evaluate, simplify or rearrange expressions of rational powers in exponential or 

    radical form


A2.2.9.2   Add, subtract, multiply and divide rational expressions


A2.2.9.3   Add, subtract, multiply and divide radical expressions


A2.2.9.4   Apply and solve formulas of growth and decay, and compound interest using 


   properties of exponential and logarithmic equations

Benchmark A2.2.10:   Describe a function and its relations

Indicators:


A2.2.10.1   Identify a function and its range and domain


A2.2.10.2   Determine and evaluate operations and the composite of functions


A2.2.10.3   Determine and describe the inverse of a given relation


A2.2.10.4   Write, graph, and apply special functions, like piecewise, step, and absolute 


      value
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To meet this standard, the student will:

Benchmark A2.3.1:   Specify locations and describe spatial relationships using coordinate 



 geometry

Indicator:


A2.3.1.1   Apply coordinate geometry to spatial relationships

Benchmark A2.3.2:   Apply transformations and use symmetry to analyze mathematical  



situations

Indicator:



A2.3.2.1   Understand and represent translations, reflections, rotations, and dilations of  


   objects in the plane by using coordinates, vectors, functions notations, and 


   matrices

Benchmark A2.3.3:   Develop the equations for conic sections given a graph or specific 



 information regarding its characteristics

Indicators:



A2.3.3.1   Visualize three-dimensional objects (specifically conics) and analyze their  


   cross sections


A2.3.3.2   Apply the equations for conic sections to the appropriate situation

Benchmark A2.3.4:   Use trigonometric relationships to determine lengths and angle 



 measures

Indicator:



A2.3.4.1   Use trigonometric ratios and right triangles to determine lengths and angle  


   measures in mathematical and real world applications
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To meet this standard, the student will:

Benchmark A2.4.1:   Understand measurable attributes of objects and the units, systems,  



and processes of measurement


Indicators:



A2.4.1.1   Solve problems involving situations involving one or more formulas from 


    geometry, science, statistics, or other


A2.4.1.2   Evaluate the distance between two points in the coordinate plane in two- or 


    three-dimensions

Benchmark A2.4.2:   Apply appropriate techniques, tools, and formulas to determine 



 measurements

Indicators:



A2.4.2.1   Use trigonometric relationships to solve problems involving triangles in real 


    world situations where lines of sight or angles of elevations or depression 


    apply


A2.4.2.2   Judge the reasonableness of answers to measurement problems considering 


    likely results within the situations described in the problem
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To meet this standard, the student will:

Benchmark A2.5.1:   Determine relationships between two variables by collecting and 



 analyzing data

Indicators:



A2.5.1.1   Demonstrate an understanding of some principles of sampling and surveying 


   and apply the principles in designing and carrying out experiments to 



    investigate the relationships between variables


A2.5.1.2   Organize and analyze data, using appropriate techniques (e.g., making tables 


    and graphs: line or curve of best fit)

Benchmark A2.5.2:   Describe the connections between various representations of  



relations

Indicators:



A2.5.2.1   Describe trends and relationships observed in data, make inferences from 


   data, compare the inferences with hypotheses about the data, and explain the  


   differences between the inferences and the hypotheses

A2.5.2.2   Communicate the findings of an experiment clearly and concisely, using  
  
   appropriate mathematical forms (e.g., written explanations, formulas, charts, 

   tables, graphs,), and justify the conclusions reached


A2.5.2.3   Solve and/or pose problems related to an experiment, using the findings of the 


   experiment

Benchmark A2.5.3:   Express and apply algebraic and geometric sequences

Indicators:



A2.5.3.1   Write terms of an algebraic and geometric sequence, given the formula for the 


   nth term


A2.5.3.2   Determine the explicit and recursive formulas to express algebraic and 


    geometric sequences

VI. Goals and Objectives:

 A.      Basic understandings.

(1) Foundation concepts for high school mathematics. As presented in Grades K-8, the basic understandings of number, operation, and quantitative reasoning; patterns, relationships, and algebraic thinking; geometry; measurement; and probability and statistics are essential foundations for all work in high school mathematics. Students continue to build on this foundation as they expand their understanding through other mathematical experiences.

(2) Algebraic thinking and symbolic reasoning. Symbolic reasoning plays a critical role in algebra; symbols provide powerful ways to represent mathematical situations and to express generalizations. Students study algebraic concepts and the relationships among them to better understand the structure of algebra.

(3) Functions, equations, and their relationship. The study of functions, equations, and their relationship is central to all of mathematics. Students perceive functions and equations as means for analyzing and understanding a broad variety of relationships and as a useful tool for expressing generalizations.

(4) Relationship between algebra and geometry. Equations and functions are algebraic tools that can be used to represent geometric curves and figures; similarly, geometric figures can illustrate algebraic relationships. Students perceive the connections between algebra and geometry and use the tools of one to help solve problems in the other.

(5) Tools for algebraic thinking. Techniques for working with functions and equations are essential in understanding underlying relationships. Students use a variety of representations (concrete, numerical, algorithmic, and graphical), tools, and technology, including, but not limited to, powerful and accessible hand-held calculators and computers with graphing capabilities and model mathematical situations to solve meaningful problems.

(6) Underlying mathematical processes. Many processes underlie all content areas in mathematics. As they do mathematics, students continually use problem-solving, computation in problem-solving contexts, language and communication, connections within and outside mathematics, and reasoning, as well as multiple representations, applications and modeling, and justification and proof.

B.       Foundations for functions: knowledge and skills and performance descriptions.

(1) The student uses properties and attributes of functions and applies functions to problem situations. Following are performance descriptions.

(A) For a variety of situations, the student identifies the mathematical domains and ranges and determines reasonable domain and range values for given situations.

(B) In solving problems, the student collects data and records results, organizes the data, makes scatterplots, fits the curves to the appropriate parent function, interprets the results, and proceeds to model, predict, and make decisions and critical judgments.
(C)The student relates the concepts of relation and function to relation to Christ according to Galatians 4:1-7.

(2) The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations. Following are performance descriptions.

(A) The student uses tools including matrices, factoring, and properties of exponents to simplify expressions and transform and solve equations.

(B) The student uses complex numbers to describe the solutions of quadratic equations.

(C) The student connects the function notation of y = and f(x) =.
(D)  The student surveys the biblical basis of functions by recognizing linear and constant functions in Scripture.

(3) The student formulates systems of equations and inequalities from problem situations, uses a variety of methods to solve them, and analyzes the solutions in terms of the situations. Following are performance descriptions.

(A) The student analyzes situations and formulates systems of equations or inequalities in two or more unknowns to solve problems.

(B) The student uses algebraic methods, graphs, tables, or matrices, to solve systems of equations or inequalities.

(C) For given contexts, the student interprets and determines the reasonableness of solutions to systems of equations or inequalities.
(D)  The student identifies the concept of application of the Word of God to life according to James 1:22.
(E) The student understands the meaning of substitution in solving systems as well as the substitutionary death of Jesus (2 Corinthians 5:14-15)

C.       Algebra and geometry: knowledge and skills and performance descriptions.

(1) The student connects algebraic and geometric representations of functions. Following are performance descriptions.

(A) The student identifies and sketches graphs of parent functions, including linear (y = x), quadratic (y = x2), square root (y = Ö x), inverse (y = 1/x), exponential (y = ax), and logarithmic (y = logax) functions.

(B) The student extends parent functions with parameters such as m in y = mx and describes parameter changes on the graph of parent functions.

(C) The student recognizes inverse relationships between various functions.
(D) The student discusses the fact that a Christian’s life must be guided by biblical principles as they relate to the terms Rapture and Millennium (1 Thessalonians 4:14 – 18; Revelation 20:1-3)

(2) The student knows the relationship between the geometric and algebraic descriptions of conic sections. Following are performance descriptions.

(A) The student describes a conic section as the intersection of a plane and a cone.

(B) In order to sketch graphs of conic sections, the student relates simple parameter changes in the equation to corresponding changes in the graph.

(C) The student identifies symmetries from graphs of conic sections.

(D) The student identifies the conic section from a given equation.

(E) The student uses the method of completing the square.
(F) The student identifies the Word of God as the basis for making decisions and solving problems. (II Timothy 3:16-17)

D.       Quadratic and square root functions: knowledge and skills and performance descriptions.

(1) The student understands that quadratic functions can be  represented in different ways and translates among their various representations. Following are performance descriptions.

(A) For given contexts, the student determines the reasonable domain and range values of quadratic functions, as well as interprets and determines the reasonableness of solutions to quadratic equations and inequalities.

(B) The student relates representations of quadratic functions, such as algebraic, tabular, graphical, and verbal descriptions.

(C) The student determines a quadratic function from its roots or a graph.
(D) The student will discuss the Christian’s response to the enemies in this world as it relates to solving problems (2 Samuel 22)

(2) The student interprets and describes the effects of changes in the parameters of quadratic functions in applied and mathematical situations. Following are performance descriptions.

(A) The student uses characteristics of the quadratic parent function to sketch the related graphs and connects between the y = ax2 + bx + c and the y = a(x - h)2 + k symbolic representations of quadratic functions.

(B) The student uses the parent function to investigate, describe, and predict the effects of changes in a, h, and k on the graphs of y = a(x - h)2 + k form of a function in applied and purely mathematical situations.

(3) The student formulates equations and inequalities based on quadratic functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. Following are performance descriptions.

(A) The student analyzes situations involving quadratic functions and formulates quadratic equations or inequalities to solve problems.

(B) The student analyzes and interprets the solutions of quadratic equations using discriminants and solves quadratic equations using the quadratic formula.

(C) The student compares and translates between algebraic and graphical solutions of quadratic equations.

(D) The student solves quadratic equations and inequalities.
(E) The student understands the concepts of equality and inequality in spiritual application to man, his peers and God. (James 2:1-10)

(4) The student formulates equations and inequalities based on square root functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. Following are performance descriptions.

(A) The student uses the parent function to investigate, describe, and predict the effects of parameter changes on the graphs of square root functions and describes limitations on the domains and ranges.

(B) The student relates representations of square root functions, such as algebraic, tabular, graphical, and verbal descriptions.

(C) For given contexts, the student determines the reasonable domain and range values of square root functions, as well as interprets and determines the reasonableness of solutions to square root equations and inequalities.

(D) The student solves square root equations and inequalities using graphs, tables, and algebraic methods.

(E) The student analyzes situations modeled by square root functions, formulates equations or inequalities, selects a method, and solves problems.

(F) The student expresses inverses of quadratic functions using square root functions.
(G) The student reviews simultaneous events in Scripture and relates this concept to solutions of systems. (Luke 8:24; John 4:49 – 54; Acts 12:1-9; Acts 16:26; Acts 16:31)

E. 
 Rational functions: knowledge and skills and performance descriptions. The student formulates equations and inequalities based on rational functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. Following are performance descriptions.

(1) The student uses quotients to describe the graphs of rational functions, describes limitations on the domains and ranges, and examines asymptotic behavior.

(2) The student analyzes various representations of rational functions with respect to problem situations.

(3) For given contexts, the student determines the reasonable domain and range values of rational functions, as well as interprets and determines the reasonableness of solutions to rational equations and inequalities.

(4) The student solves rational equations and inequalities using graphs, tables, and algebraic methods.
(5)  The student applies the Biblical use of models to understand relationships (2 Corinthians 11:2; Ephesians 5:21 – 33).

(6) The student analyzes a situation modeled by a rational function, formulates an equation or inequality composed of a linear or quadratic function, and solves the problem.

(7) The student uses direct and inverse variation functions as models to make predictions in problem situations.
(8)  The student applies the concept of applying logical-thinking skills to every area of life, especially Bible study, according to 1 John 4:1.

F.
 Exponential and logarithmic functions: knowledge and skills and performance descriptions. The student formulates equations and inequalities based on exponential and logarithmic functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. Following are performance descriptions.

(1) The student develops the definition of logarithms by exploring and describing the relationship between exponential functions and their inverses.

(2) The student uses the parent functions to investigate, describe, and predict the effects of parameter changes on the graphs of exponential and logarithmic functions, describes limitations on the domains and ranges, and examines asymptotic behavior.

(3) For given contexts, the student determines the reasonable domain and range values of exponential and logarithmic functions, as well as interprets and determines the reasonableness of solutions to exponential and logarithmic equations and inequalities.

(4) The student solves exponential and logarithmic equations and inequalities using graphs, tables, and algebraic methods.

(5) The student analyzes a situation modeled by an exponential function, formulates an equation or inequality, and solves the problem.

(6)  The student understands that the Bible contains the formulas for successful living.
VI. Biblical Integration
Please refer to the introductory philosophy for the perspective from which this course is taught.  The subject of high school algebra is approached from a Biblical world view that all truth is God’s truth.  The truths and reasoning skills taught in algebra are readily employed in interpreting Scripture and analyzing the world around us.  Specific objectives have been integrated with the Instructional Objectives of the course listed above. 
 VII. Instructional Methods

Primary instruction will be teacher demonstration and lecture, employing the use of overheads and whiteboard instruction as well as geometric models.  Students will also perform written exercises on the board for each other.

VIII. Evaluation

Students will be given daily written assignments, frequent quizzes and written exams.
IX. Resources

Algebra II for Christian Schools, Student Text, 2nd Edition, Kathy D. Pilger, Ed.D. and Ron Tagliapietra, Ed.D., Bob Jones University Press, 2001
Algebra II for Christian Schools, Teacher’s Edition, Text, 2nd Edition, Kathy D. Pilger, Ed.D. and Ron Tagliapietra, Ed.D., Bob Jones University Press, 2001

Algebra II for Christian Schools, Tests and Quizzes, 2nd Edition, Kathy D. Pilger, Ed.D. and Ron Tagliapietra, Ed.D., Bob Jones University Press, 2001




STANDARD 1


The student understands and applies the concepts and procedures of number sense and numeration.





 


STANDARD 2


The student understands and applies the concepts and procedures of algebra and patterns.  








STANDARD 3


The student understands and applies the concepts and procedures of geometry.  








STANDARD 4


The student understands and applies the concepts and procedures of measurement.  








STANDARD 5


The student understands and applies the concepts and procedures of data analysis and probability.  








