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Algebra II B Course Syllabus

Course Description

Algebra II B, the second of a two-semester course, includes the study of exponential and logarithmic functions, linear and nonlinear systems, sequences, series, probability, and topics in analytic geometry. Students will be given the opportunity to synthesize all information learned in previous studies of algebra. 

Students enrolling in this course should have successfully completed the first semester of Algebra II. After successful completion of Algebra II B, students will have the necessary skills to study topics in advanced algebra and trigonometry.
Course Objectives

Upon completion of this course, you will be able to:

· perform operations using polynomials

· divide polynomials by a binomial using synthetic division

· graph polynomial functions

· perform operations with complex numbers

· apply the Fundamental Theorem of Algebra and Descartes' Rules of Signs to find the roots of polynomials

· identify properties of conic sections and their equations

· graph conic sections and their transformations

· solve systems of quadratic inequalities

· apply properties of logarithms and exponents

· graph logarithmic and exponential functions

· find the nth term in either an arithmetic or a geometric series.

· find the sum of finite and infinite series.

· use the Binomial Theorem and Pascal's triangle to expand polynomials

· determine the number of possible outcomes using combinations and permutations

· use statistical methods to calculate probabilities and central tendencies

*NOTE: The suggested time frame for the completion of each unit is just an estimate. This syllabus is based on an 18-week semester. You may work on each unit at your own pace, but keep in mind that you must finish the entire course within the time specified by your school district.
Unit 1: Polynomials, Polynomial Equations, and Functions (Weeks 1 through 3)
Objectives:
Upon completion of this unit, you will be able to:

· classify a polynomial by the number of terms and degree

· add, subtract, multiply polynomials and divide polynomials by a monomial

· divide polynomials by a binomial using synthetic division

· apply the Remainder Theorem and the Factor Theorem to evaluate a polynomial function and to determine its zeros

· calculate zeros of a polynomial graphically and algebraically

· apply the Fundamental Theorem of Algebra and Descartes' Rules of Signs to find all the roots of the polynomial

· graph polynomial functions
· perform operations with complex numbers
Modules:

1. Polynomials – Basic Definitions

2. Graphing Polynomials
3. Polynomials and Linear Factors Gizmo
4. Addition, Subtraction, and Multiplication of Polynomials
5. Polynomial Division
6. Synthetic Division
7. Remainder Theorem and Factor Theorem 
8. Calculating Zeros of Polynomials
9. The Fundamental Theorem of Algebra
10. Descartes’ Rule of Signs
11. Polynomial Functions of Degree Greater Than 2
12. Complex Numbers
13. The Complex Plane and Graphing Complex Numbers 
Assignments:

	Homework Assignment #1
	Homework
	5 points

	Homework Assignment #1
	Homework
	5 points

	Unit 1 Test – Polynomials, Polynomial Equations, and Functions
	Exam
	10 points


Unit 2: Conic Sections (Weeks 4 through 7)
Objectives:
Upon completion of this unit, you will be able to:

· identify properties of parabolas, circles, ellipses, and hyperbolas

· find equations of parabolas, circles, ellipses, and hyperbolas

· graph parabolas, circles, ellipses, and hyperbolas

· solve systems of quadratic inequalities

Modules:

1. Conic Sections

2. Cartesian Coordinate System, Distance Formula, and Midpoint Formula

3. Parabola Review

4. Parabolas Gizmo

5. Parabola with Horizontal Directrix Gizmo

6. Circles

7. Graphing Circles

8. Ellipses

9. Hyperbolas

10. Hyperbolas Gizmo

11. Solving Systems of Quadratic Inequalities

12. Conic Sections Notecard

Assignments: 

	Homework Assignment #1
	Homework
	5 points

	Homework Assignment #2
	Homework
	5 points

	Unit 2 Test – Conic Sections
	Exam
	10 points


Algebra II B Midterm Exam (Week 8)
Objectives:

Upon completion of this unit, you will be able to:

· review information acquired and mastered from this course up to this point

· take a course exam based on material from the first two units in this course (Note: You will be able to open this exam only one time.)

Assignment:

	Algebra II B Midterm Exam
	Exam
	18 points


Unit 3: Exponential and Logarithmic Functions (Weeks 9 through 11)

Objectives:
Upon completion of this unit, you will be able to:

· apply relationships of exponential functions and logarithmic functions

· graph exponential and logarithmic functions

· apply logarithmic properties to expand or condense logarithmic expressions

· solve equations involving logarithms

· identify common and natural logarithms

· solve problems involving exponential growth and decay

Modules:

1. Exponential Functions Introduction

2. Compound Interest

3. Exponential Growth and Decay

4. Exponential Growth and Decay Gizmo A

5. Exponential Growth and Decay Gizmo B

6. The Natural Exponential Function

7. Exponential Functions Gizmo A

8. Exponential Functions Gizmo B

9. Inverse of an Exponential Function: Logarithmic Function

10. Properties of Logarithms

11. Exponential and Common Logarithmic Functions 

12. Logarithmic Functions (Common) Gizmo

13. Common Logarithmic and Natural Logarithms

14. Logarithmic Functions (Natural) Gizmo

Assignments:

	Homework Assignment #1
	Homework
	5 points

	Homework Assignment #2
	Homework
	5 points

	Unit 3 Test – Exponential and Logarithmic Functions
	Exam
	10 points


Unit 4: Sequences, Series, and the Binomial Theorem (Weeks 12 through 14)

Objectives:
Upon completion of this unit, you will be able to:

· identify arithmetic and geometric sequences

· find a given term in a given sequence

· find an explicit or a recursive formula for the nth term of a sequence

· find the sum of an arithmetic, a geometric series, and the sum of an infinite geometric series

· solve problems involving arithmetic and geometric series

· use mathematical induction to prove a statement is true

· apply the Binomial Theorem and Pascal’s triangle

Modules:

1. Arithmetic Sequences and Series

2. Arithmetic Sequences Gizmo

3. Geometric Sequences and Series

4. Geometric Sequences Gizmo

5. Arithmetic and Geometric Series Gizmo

6. Iteration and Recursion

7. The Binomial Theorem

8. Table of Binomials

9. Mathematical Induction

Assignments:

	Homework Assignment #1
	Homework
	5 points

	Homework Assignment #2
	Homework
	5 points

	Unit 4 Test – Sequences, Series, and the Binomial Theorem
	Exam
	10 points


Unit 5: Probability and Statistics (Weeks 15 through 17)

Objectives:
Upon completion of this unit, you will be able to:

· find the sample space of an experiment

· calculate the probability of simple events

· identify independent and dependent events

· find the number of permutations

· find the number of combinations

· calculate the probability of compound events

· solve problems involving permutations, combinations, and probabilities

· find the mean, median, mode, variance, and standard deviation for a set of numbers

· use the empirical formula to find probabilities involving normal distributions

· use the binomial formula to find the probabilities of a binomial experiment

· use the Poisson distribution formula to find the probabilities of a binomial experiment

Modules:

1. Sample Space and Events

2. Probability Simulations Gizmo

3. Fundamental Counting Principle

4. Probability of Compound Events: Independent and Dependent 

5. Compound Independent and Dependent Events Gizmo

6. Permutations and Combinations

7. Permutations and Combinations Gizmo

8. The Mean

9. The Median

10. The Mode

11. Measures of Validity

12. Relative Frequency Histograms

13. Normal Distribution and the Empirical Formula

14. The Binomial Formula

15. Poisson Probability Distribution

Assignments:

	Homework Assignment #1
	Homework
	5 points

	Homework Assignment #2
	Homework
	5 points

	Unit 5 Test – Probability and Statistics
	Exam
	10 points


Algebra II B Final Exam (Week 18)
Objectives:
Upon completion of this unit, you will be able to:

· review information acquired and mastered from this course 

· take a course exam based on material from all units in this course (Note: You will be able to open this exam only one time.)

Assignment:

	Algebra II B Final Exam
	Exam
	25 points


Disability Statement 
If you have a disability or condition that may affect your ability to succeed in this course, please contact your teacher. It’s important that you discuss the problem with him or her so accommodations may be made to give you every opportunity to perform well. Your teacher and virtual school program coordinators are committed to helping students with disabilities succeed, and every request will be treated with respect and confidentiality.   
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