ADVANCED ALGEBRA/TRIGONOMETRY - HONORS
LENGTH OF TIME: 

90 minutes per day, one semester
GRADE LEVEL: 

10-12
COURSE STANDARDS:

Students will:

1. Use appropriate analytic geometry formulas to solve problems involving graphic or analytic data.  (PA Stds: 2.4.11.F, 2.5.11.A-D, 2.8.11.D, 2.8.11.J, 2.8.11.N, 2.8.11.Q, 2.9.11.G)

2. Use appropriate algebraic techniques for simplification and solving of quadratic and linear problems including those with imaginary units.  (PA Stds: 2.1.11.A, 2.2.11.B, 2.8.11.D, 2.8.11.N)  

3. Sketch graphs of polynomial equations showing roots, domain, range, concavity, and shape given the formula.  (PA Stds: 2.8.11.O, 2.8.11.Q, 2.8.11.S, 2.8.11.T)

4. Model real world situations by means of linear and quadratic functions.  (PA Stds: 2.2.11.C, 2.4.11.F, 2.5.11.A-D, 2.8.11.D, 2.8.11.R)

5. Simplify, graph and solve problems dealing with exponential and logarithmic functions relating to growth and decay.  (PA Stds: 2.1.11.A, 2.2.11.B, 2.4.11.F, 2.5.11.A-D, 2.8.11.D, 2.8.11.N, 2.8.11.Q)

6. Evaluate and graph the basic trigonometry functions using both degrees and radians manually and with graphing calculators.  (PA Stds: 2.1.11.A, 2.2.11.B, 2.2.11.F, 2.3.11.B, 2.8.11.N, 2.8.11.Q, 2.10.11.A)  

7. Find equations of sine and cosine curves and to apply these equations.  (PA Stds: 2.5.11.A-D, 2.8.11.D, 2.10.11.A)  

8. Solve and evaluate trigonometry functions and equations using trigonometric identities manually and with a graphing calculator.  (PA Stds: 2.1.11.A, 2.2.11.B, 2.2.11.F, 2.8.11.N, 2.8.11.Q, 2.10.11.A)    

9. Solve application problems involving different parts of triangles using basic functions as well as laws of sine and cosine.  (PA Stds: 2.1.11.A, 2.2.11.B, 2.4.11.F, 2.5.11.A-D, 2.8.11.D, 2.9.11.I, 2.10.11.B)  
10. Graph functions by using reflections, symmetries, translations and vertical horizontal stretching and shrinking.  (PA Stds:  2.5.8.A, 2.5.11B, C, 2.8.11O-S)

11. Derive and apply formulas for cosine, sine, tangent, double angle and half angle formulas.  (PA Stds 2.5.11 a, c, 2.8.11s, t)
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

2.8
Algebra and Functions

2.9
Geometry

2.10
Trigonometry

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Graphing functions of various polynomial, exponential and trigonometric functions indicating pertinent information (Course Std 3, 5, 6)

2. Solving polynomial, exponential and trigonometric functions (Course Std 1, 2, 4, 7, 8)

3. Applying the appropriate formulas to geometric information as well as analytic data to solve problems. (Course Std 1, 8)

4. Examining the relationships between formulas and graphs and verifying with graphing calculator (Course Std 4, 6)

5. Given various real life situations, modeling the situation by a quadratic function (using algebraic methods) and then predicting values using the function.  (Course Std 4)

6. Using technology, creating a visual poster that shows various functions and the variations on the functions and their transformations.  (Course Std 3, 10)   
7. Solving trigonometric equations by using double and half angle formulas.  (Course Std 11)

DESCRIPTION OF COURSE:

This course is designed to review and expand upon the fundamentals of Algebra and to teach the theory and the use of the basic circular and trigonometric functions.  Additionally, the course will serve to introduce students to concepts preparatory to Calculus.  Students in this Honors section will engage in more individual investigations, more advanced applications and more advanced Trigonometric topics.

Prerequisite:  Completion of Honors Geometry and Honors Algebra II with a passing grade.  Teacher recommendation is also required. 

TITLES OF UNITS:

I.  Advanced Algebra Topics


A.  
Review of Algebra





4 periods

Special triangles

Factoring – solving quadratics

Ratio/proportion

Simplification of radicals

B.  Linear and Quadratic Functions



8 periods

Points, slopes and lines

Finding equations of lines

Complex numbers

Solving and graphing quadratics

Linear and quadratic models

C.  Polynomial Function





13 periods

Remainder and factor theorems, synthetic division

Graphing polynomial functions

Finding maximums and minimums

Solving polynomial equations by technology and by factoring

D.  Inequalities






6 periods

Linear inequalities

Polynomial inequalities in one variable

Polynomial inequalities in two variables

Linear programming

E.  Functions






6 periods

Properties of functions

Operations on functions

Graphing functions

Function project

F.  Exponents and Logarithms




6 periods

Growth and decay: integral and rational exponents

Exponential and logarithmic functions

Natural number e

Laws of logarithms

Exponential equations

      G.   Achievement Day                                                                  1 day

H.  Review and Midterm





2 days

II.  Trigonometry


A.  Trigonometric Functions




13 days

Angles, arcs and sectors

Sine and cosine functions

Cotangent, tangent, secant and cosecant functions

Inverse trig functions

Graphs of trig functions

B.  Trigonometric Equations and Applications


12 days

Solving simple trig equations

Sine and cosine curves

Modeling periodic behavior

Simplifying trig expressions (relationships among functions)

C.  Triangle Trigonometry




12 days

Solving right triangles

Area of triangles

Law of sines

Law of cosines

Application to surveying and navigation

D.  Trigonometry Addition Formulas 



4 days


Formulas for cos(ά ± β), sin(ά ± β) and tan(ά ± β)


Double angle and half angle formulas

Solving trigonometric equations 

      E.  Achievement Day                                                                   1 day

F.  Review and Exam





2 days

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Use of guiding questions, learning for understanding through problem solving and investigations.

2. Direct instruction/lecture

3. Team teaching.

4. Extended problems and long-term, open-ended investigations.

5. Student-centered classrooms.

6. Cooperative learning techniques, group learning and peer tutoring.

7. Use of graphing calculator and computer technology.

8. Monitoring the writing process, including process and solution.

9. Teacher and peer editing of writing and presentation pieces.

10. Collaboration with other professionals and inter-disciplinary activities

11. Models.

12. Portfolio entries

MATERIALS:

1. Textbooks: Brown, Richard, G., Advanced Mathematics, Houghton Mifflin, 1994.

2. Supplemental materials

3. Graphing calculator and overhead calculator

4. Teacher made worksheets 

5. Teacher made information sheets

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Teaching notetaking, study and test taking skills

2. Assigning individual work based on students deficiencies

3. Tutorial program and after school individual help program.

4. Internet

5. NCTM problem solving materials and activities

6. The New Standards projects and performance assessments

7. PSSA materials and performance assessments

8. Teaching note taking, reading, study and test taking skills
9. Class extensions in higher mathematics to build connections will all math courses
10. Challenge problems from NCTM Standards, PA Math League test problems and various contests.

11. SAT challenge problems

PORTFOLIO DEVELOPMENT:

For each unit:

1. Unit summaries

2. Mathematics Toolkit (collection of key procedures and concepts from each unit.)

3. Selection of pieces that help to explain the unit.

4. Selection of projects that help to explain the unit.

METHODS OF EVALUATION:

1. Quizzes

2. Tests

3. Reports

4. Homework

5. Classwork

6. Project

7. Performance Assessments

8. Oral presentations

9. Portfolios

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

Oral presentations

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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