HONORS 

ALGEBRA II

COURSE OUTLINE & OBJECTIVES

Honors Algebra II
Course # 423 
1 credit

Prerequisites: A or better in Impact Math or teacher recommendation

Text:

Algebra and Trigonometry Structure and Method, Book 2


McDougal Little/Houghton Mifflin 1997

Overview: 
This course covers the material of the 425 Algebra II, (reviews the material of Algebra I and extends the fundamental concepts of algebra by treating the following topics: real numbers, linear equations and inequalities, products, factoring, fractions, fractional equations, graphing, functions, relations, simultaneous equations and inequalities, exponents, radicals, complex numbers, and quadratic equations) but with more emphasis on mathematical proof.  Additional topics include the conic sections, sequences, series, and (time permitting) permutations, combinations, and probability.  
CHAPTER 1:


 
Basic Concepts of Algebra

CHAPTER OBJECTIVES:
Review basic concepts and skills of algebra studied in previous courses.
SECTIONS COVERED:

1.1 – 1.9 

LESSON OBJECTIVES:


· Graph real numbers on a number line, to compare numbers, and to find their absolute values.

· Review the methods used to simplify numerical expressions and to evaluate algebraic expressions.

· Review properties of equality of real numbers and properties for adding and multiplying real numbers.

· Review the rules for adding and subtracting real numbers.

· Review rules for multiplying real numbers.

· Review rules for dividing real numbers.

· Solve equations in one variable.

· Translate word phrases into algebraic expressions and word sentences into equations.

· Solve problems by using an equation in one variable.

CHAPTER 2: 


Inequalities

CHAPTER OBJECTIVES:
Extend basic techniques for solving equations to solving inequalities.  

Introduce methods for solving inequalities involving conjunction and disjunction and methods for solving inequalities involving absolute value.  

SECTIONS COVERED:

2.1 – 2.4

LESSON OBJECTIVES:

· Solve simple inequalities in one variable.

· Solve conjunctions and disjunctions.

· Solve word problems by using inequalities in one variable.


· Solve open sentences involving absolute value.
CHAPTER 3:



Linear Equations and Functions


 

CHAPTER OBJECTIVES:
Introduce how to work with open sentences in two variables: solving, graphing, and writing linear equations.

Learn how to solve systems of equations and inequalities.


Develop an understanding of functions and relations.

SECTIONS COVERED:

3.1 – 3.10 and 16.9 


LESSON OBJECTIVES:

· Find solutions of open sentences in two variables and to solve problems involving open sentences in two variables.

· Graph a linear equation in two variables.

· Find the slope of a line and graph a line given its slope and a point on the line.

· Find an equation of a line given its slope and a point on the line, or two points, or its slope and the y-intercept.

· Solve systems of linear equations in two variables.
1. Elimination
2. Substitution
3. Cramer’s Rule (16.9) 

· Use systems of equations to solve problems.

· Graph linear inequalities in two variables and systems of such inequalities.

· Find values of functions and graph functions.

· Find equations of linear functions and apply properties of linear functions.

· Graph relations and determine when relations are also functions.
CHAPTER 4:


 
Products and Factors of Polynomials
CHAPTER OBJECTIVES:
Introduce how to work with polynomials, factor polynomials, and applications of factoring.
SECTIONS COVERED:

4.1 – 4.9
LESSON OBJECTIVES:


· Simplify, add, and subtract polynomials.

· Use laws of exponents to multiply a polynomial by a monomial.

· Multiply Polynomials.

· Find the GCF and LCM of integers and monomials.

· Factor polynomials by using the GCF, by recognizing special products, and grouping terms.

· Factor quadratic polynomials.

· Solve polynomial equations.

· Solve problems using polynomial equations.

· Solve polynomial inequalities.

CHAPTER 5:


 
Rational Expressions

CHAPTER OBJECTIVES:
Review and extend knowledge of the laws of exponents. 

Develop an understanding of how to simplify, add, subtract, multiply, and divide rational algebraic expressions.  
SECTIONS COVERED:

5.1 – 5.9
LESSON OBJECTIVES:


· Simplify expressions using the laws of exponents.

· Simplify expressions involving the exponent zero and negative integral exponents.

· Use scientific notation and significant digits.

· Simplify rational expressions.

· Multiply and divide rational expressions.

· Add and subtract rational expressions.  

· Simplify complex fractions.

· Solve equations and inequalities having fractional coefficients.

· Solve and use fractional equations.

CHAPTER 6:


 
Irrational and Complex Numbers

CHAPTER OBJECTIVES:
Introduce how to simplify, add, subtract, multiply, and divide radical expressions.

Extend knowledge of solving equations to solving radical equations.
Introduce students to the roots of negative numbers and the arithmetic of complex numbers.

SECTIONS COVERED:

6.1 – 6.5 and 6.7 – 6.8 
LESSON OBJECTIVES:


· Find roots of real numbers.
· Simplify expressions involving radicals.

· Simplify expressions involving sums of radicals.

· Simplify products and quotients of binomials that contain radicals.

· Solve equations containing radicals.

· Use the number i to simplify square roots of negative numbers.
· Add, subtract, multiply, and divide complex numbers.  
CHAPTER 7:


 
Quadratic Equations and Functions
CHAPTER OBJECTIVES:
Extend knowledge of solving equations to solving quadratic equations using methods such as graphing, completing the square, and the quadratic formula.  


Understand the special characteristics of the graphs of quadratic equations.


Develop the skills needed to write quadratic equations and functions based on their characteristics.

SECTIONS COVERED:

7.1 – 7.7 

LESSON OBJECTIVES:

· Solve quadratic equations by completing the square.

· Solve quadratic equations by using the quadratic formula.

· Determine the nature of the roots of a quadratic equation by using its discriminant.

· Recognize and solve equations in quadratic form.  
· Graph parabolas whose equations have the form 
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 and find the vertices and axes of symmetry.

· Analyze a quadratic function, draw its graph, and find its minimum or maximum value.

· Learn the relationship between the roots and coefficients of a quadratic equation.

· Write a quadratic equation or function using information about the roots or the graph.

CHAPTER 8:



Variation and Polynomial Equations

CHAPTER OBJECTIVES:
Introduce variation topics and topics in polynomial equation theory.
SECTIONS COVERED:

8.1 – 8.7  

LESSON OBJECTIVES:
· Solve problems involving direct variation.

· Solve problems involving inverse and direct variation.

· Divide one polynomial by another polynomial

· Use synthetic division to divide a polynomial by a first degree binomial.

· Use the remainder and factor theorems to find factors of polynomials and to solve polynomial equations.

· Find or solve a polynomial equation with real coefficients and positive degree n by using these facts:

1. There are exactly n roots.

2. The imaginary roots occur in conjugate pairs.

3. Descartes’ rule of signs gives information about the number of positive and negative real roots.

· Find rational roots of polynomial equations with integral coefficients.

CHAPTER 9:



Analytic Geometry
CHAPTER OBJECTIVES:
Review and extend knowledge of working with the distance and midpoint formulas.
Introduce students to conic sections.
SECTIONS COVERED:

9.1 – 9.9

LESSON OBJECTIVES:



· Find the distance between any two points and the midpoint of the line segment joining them.

· Learn the relationship between the center and radius of a circle and the equation of a circle.

· To learn the relationship between the focus, directrix, vertex, and axis of a parabola and the equation of the parabola.

· Learn the relationship between the foci, intercepts, and asymptotes of a hyperbola and the equation of the hyperbola.

· Find an equation of a conic section with a center not at the origin and identify a conic section as a circle, ellipse, or hyperbola.

· Use graphs to determine the number of real solutions of a quadratic system and to estimate its solutions.

· Use algebraic methods to find exact solutions of quadratic systems.

· Solve systems of linear equations in three variables.
CHAPTER 10:


Exponential and Logarithmic Functions
CHAPTER OBJECTIVES:
Discover the relationship between exponential and logarithmic functions.


Introduce how to work with logarithms and apply logarithmic functions to solve applications.
SECTIONS COVERED:

10.1 – 10.8 

LESSON OBJECTIVES:
· Extend the meaning of exponents to include rational numbers.

· Extend the meaning of exponents to include irrational numbers and to define exponential functions.

· Find the composite of two given functions and to find the inverse of a given function.

· Define logarithmic functions and learn how they are related to exponential functions.

· Learn and apply basic properties of logarithms.

· Use common logarithms to solve equations involving powers and evaluate logarithms with any given base.  

· Use exponential and logarithmic functions to solve growth and decay problems.

· Define and use the natural logarithm function.

CHAPTER 16:


Matrices and Determinants
CHAPTER OBJECTIVES:
Discover the relationship between exponential and logarithmic functions.


Introduce how to work with logarithms and apply logarithmic functions to solve applications.
SECTIONS COVERED:

16.1 -16.8 
(Note: 16.9 is covered in Chapter 3)
LESSON OBJECTIVES:
· Learn and apply matrix terminology.

· Find sums and differences of matrices and products of a scalar and a matrix. 

· Find the product of two matrices.

· Solve problems using matrices.

· Find the determinant of a 2 X 2 or a 3 X 3 matrix.

· Solve systems of equations using inverses of matrices.

· Evaluate third-order determinants using expansion by minors.

· Use properties of determinants to simplify the expansion of determinants by minors.  

· Solve systems of equations using determinants (16.9).
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