ALGEBRA II
LENGTH OF TIME: 

90 minutes per day, one semester
GRADE LEVEL: 

10-12
COURSE STANDARDS:

Students will:

1. Review properties of real numbers, algebraic expressions, solve equations and inequalities (absolute value also), and learn theoretical probability. (PA Academic Std 2.7, 2.8) 

2. Solve, graph, and interpret linear equations and inequalities including absolute value. (PA Academic Std 2.5, 2.8)

3. Solve systems of equations and inequalities both graphically, algebraically, and using matrices. (PA Academic Std 2.4, 2.5, 2.8)

4. Solve quadratic equations through graphing and factoring, apply the quadratic formula, understand completing the square, and learn complex numbers. (PA Academic Std 2.4, 2.5, 2.8)

5. Simplify polynomials and solve polynomial functions, and apply fundamental theorems of algebra (binomial theorem). (PA Academic Std 2.4, 2.5, 2.8)

6. Simplify radicals and rational expressions and solve radical equations. (PA Academic Std 2.8)

7. Model and graph exponential growth and decay including the natural logarithm. (PA Academic Std 2.5, 2.8)

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.8
Algebra and Functions

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Using matrices to solve systems of equations.  (Course Std 3)
2. Completing application problems involving parabolas and quadratic equations using differing methods.  (Course Std 4, 6)
3. Modeling exponential data using functions.  (Course Std 7)
4. Demonstrating solving systems of equations/inequalities through linear programming.  (Course Std 2, 3)
DESCRIPTION OF COURSE:

Course content includes a study of the real and complex number systems; using algebra and graphing techniques with linear, quadratic, exponential, polynomial, radical and other types of functions to solve problems; working in two or more variables; using equations, inequalities and matrix equations; linear programming; operations with rational and irrational numbers; and an introduction to Probability and Statistics.

TITLES OF CHAPTERS*






Number of Days*

1. Tools of Algebra







9

a. Properties of Real Numbers

b. Solving Equations

c. One Variable Inequalities

d. Absolute Value Equations

2. Functions, Equations, and Graphs





12

a. Domain & Range

b. Forms of Lines

c. Direct Variation

d. Piecewise Functions

e. Absolute Value Functions

f. Two Variable Inequalities

3. Linear Systems (2 & 3 Variables)





9

a. Graphing Systems of Equations

b. Solving Systems of Equations Algebraically

c. Solving Linear Inequalities (Graphing)

d. Linear Programming 

e. Solving Systems with Three Variables (Section 3-6)

4. Matrices








4

a. Introduce Dimensions

b. Solving a System  (Section 4-7)

5. Quadratic Equations and Functions





13

a. Properties of Parabolas

b. Transforming Parabolas

c. Factoring 

d. Complex Numbers

e. Completing the Square

f. Quadratic Formula

6. Polynomials and Polynomial Functions




13

a. Vocabulary

b. Operations, Parts of

c. Rational Root Theorem (Synthetic Division)

d. Conjugates

e. Permutations/Combinations 
7. Radical Functions and Rational Exponents




9

a. Roots, Radicals, Basic Computations

b. Power Properties

c. Solving Root Equations

d. Up to & including 7-5

8. Exponential Functions






6

a. Properties of Functions

b. Graphing
c. Logarithmic Equations
9. Rational Functions







4

a. Rational Expressions

10.
Quadratic Relations and Conic Sections




7




a.
Parabolas 




b.
Hyperbolas




c.
Circles




d.
Ellipses


Review – Midterm


Midterm









2


Review – Final Exam


Final Exam








2

* - The above pacing is applicable to both the Level I and Level II courses.  The Level II course is differentiated by adjusting the depth of coverage for each unit dependent upon specific class needs. 

SAMPLE INSTRUCTIONAL STRATEGIES:

1.
Cooperative learning groups

2.
Problem solving

3.
Individual explorations

4.
Small group activities

5.
Oral presentations

6.
Large and small group instruction

7.
Technology assisted learning

MATERIALS:

1. Textbook: Prentice Hall Mathematics: Algebra 2; Bellman, Bragg, Charles, et. al., Prentice Hall, 2007

2. Supplemental materials

3. Calculator

METHODS OF ASSISTANCE AND ENRICHMENT:

1. 
Peer tutoring

2.
Teaching note taking, study, and test taking skills

3.
Group learning

4.
After school help

5.
Assigning individual work based on student deficiencies and proficiences

PORTFOLIO DEVELOPMENT:

Students will enter work which gives evidence of continued growth and improvement such as major comprehensive projects, testing results, written responses to thinking involved in solving problems and personal reflections on strengths, weaknesses and areas of accomplishment. Entries will give substantial evidence of accomplishment of written curriculum.

METHODS OF EVALUATION:

1. Projects – rubrics set by criteria

2. Homework – completeness

3. Tests & Quizzes

4. Interdisciplinary Units

5. Open-ended extended task assessments 

INTEGRATED ACTIVITIES:

1.  Concepts

· Interactive activities to develop interpersonal communication skills:

· Message formation, listening for understanding

· Applying fundamentals concepts to the solution of multifaceted problems

2.  Communication

· Writing reports on activities/investigations, explorations and problem solving summaries

· Oral presentations

3.  Thinking/Problem Solving

· Solving higher order problems involving several branches of mathematics

· Peer review of written documents and presentations

· Critiquing other students work

4.  Application of Knowledge

· Completing individual and group projects/performance assessments

· Written documents

5.  Interpersonal Skills

· Working together with peers to solve problems, complete investigations, edit presentations, and produce written documents

· Peer tutoring

· Peer editing
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