ALGEBRA II
LENGTH OF TIME: 

one year
GRADE LEVEL: 

8
COURSE STANDARDS:

Students will:

1. Solve, graph, and interpret linear equations and inequalities including absolute value.  (PA Std  2.2.8e, 2.8.8e,j)

2. Solve polynomial equations and inequalities using various methods.  (PA Std  2.2.8b, 2.8.8e,j)

3. Simplify radicals and rational exponents and solve radical equations.  (PA Std  2.1.8g, 2.8.8e)

4. Extend the number system to include the complex numbers and apply the properties of real number systems to the complex number.  (PA Std  2.1.8)

5. Solve systems of equations including linear/quadratic and quadratic.  (PA Std  2.8.8g)

6. Apply the concepts of functions and relations to mathematical reasoning and problem solving.  (PA Std  2.8.8h)

7. Apply the concepts of coordinate geometry to problem solving. (PA Std  2.8.8c)

8. Use matrices and matrix operations to represent and manipulate data.  (PA Std  2.1.8, 2.4.8d)

9. Use exponential and logarithmic functions to solve appropriate problems. (PA Std  2.8.8)

10. Use analytic geometry concepts to graph and interpret graphs of conic sections.  (PA Std  2.9.8d)

11. Use discreet mathematics to explore applications of permutations, combinations and probability as well as to analyze arithmetic and geometric sequences.  (PA Std  2.7.8)

12. Use fundamental operations of statistics and probability to analyze data from large populations.  (PA Std  2.7.8)

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS

2.1
Numbers, Number Systems and Number Relationships

2.2
Computation and Estimation

2.3
Measurement and Estimation

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.6
Statistics and Data Analysis

2.7
Probability and Predictions

2.8
Algebra and Functions

2.9
Geometry

2.10
Trigonometry

2.11
Concepts of Calculus

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Plotting, interpreting and relating equations to various graphs. (Course Std 1,5,6,7,10)

2. Interpreting function notation and performing various operations with functions. (Course Std 6,9)

3. Using matrices to solve systems of equations. (Course Std 8)

4. Graphing parabolas and solving quadratic equations by differing methods. (Course Std 5,10)

5. Multiplying, dividing and combining polynomial functions. (Course Std 2,3,4)

6. Using exponential and logarithmic methods to solve careen related problems. (Course Std 9)

7. Simplifying rational functions and solving equations involving rational functions. (Course Std 5,6)

8. Plotting and interpreting graphs of conic sections; circle, parabolas, ellipses and hyperbolas. (Course Std 10)

9. Using the counting principle and theory of probability to solve problems involving the likelihood of occurrence of various phenomena. (Course Std 11)

10. Applying the theory of series and sequences to predict and interpret progressions of numbers. (Course Std 12)

11. Determining probability of an event using the tools of the statistician. (Course Std 11)

DESCRIPTION OF COURSE:

Students will extend and strengthen the concepts of Algebra I and develop logical thinking through a problem solving approach.  Course content includes a study of functions, exploration of exponential and logarithmic functions, complex number systems, solution of systems of equations (linear, linear/quadratic, quadratic), solution of rational and radical equations, rational exponents, conic sections, probability, statistics, and data analysis.

TITLES OF UNITS:

1. Analyzing Equations and Inequalities                            
12 days

2. Graphing Linear Relations and Functions                      
13 days

3. Solving Systems of Linear Equations and Inequalities  
14 days

4. Using Matrices




    
14 days

5. Exploring Polynomials and Radical Expressions           
16 days

6. Exploring Quadratic functions and Inequalities             
15 days

7. Analyzing Conic Sections



    
12 days

8. Exploring Polynomial Functions


    
13 days

9. Exploring Rational Expressions


    
10 days

10. Exploring Exponential and Logarithmic Functions
12 days

11. Investigating Sequences and Series


14 days

12. Investigating Discrete Mathematics and Probability      
12 days

13. Exploring Trigonometric Functions


11 days

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

8. Models

MATERIALS:

1. Textbook: Algebra 2- Integration, Applications, Connections; W. Collins, G. Cuevas, A. Foster; Glencoe; 1998

2. Supplemental materials

3. Calculator and overhead calculator

4. Teacher-made worksheets

5. Teacher-made information sheets

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Teaching note taking, study and test taking skills

2. Structured learning

3. Assigning individual work based on student deficiencies and proficiencies

4. Administering retests

5. Assigning peer tutors

6. After school individual help

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


-applying high level techniques of Algebra II, quadratic formula, synthetic division, maximum/minimum

2.  Communication


-solutions to problems are accompanied by written and oral explanations with metaconition included

3.  Thinking/Problem Solving


-applying algebraic techniques along with techniques developed in previous courses to solve new problems

4.  Application of Knowledge


-individual or group projects and practical problems are used to demonstrate how mathematics is used in real world situations

5.  Interpersonal Skills


-students work in teams to complete/solve projects/problems and formally incorporate cooperative learning skills to reach conclusions
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