ADVANCED ALGEBRA/TRIGONOMETRY

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 Academic Std 2.4.11f, 2.5.11a-d, 2.8.11d, j, n, q, 2.9.11g)
2. Use appropriate algebraic techniques for simplification and solving of quadratic and linear problems including those with imaginary units.  (PA Academic Std 2.1.11a, 2.2.11b, 2.8.11d, n)
3. Sketch graphs of polynomial equations showing roots, domain, range, concavity, and shape given the formula.  (PA Academic Std 2.8.11o, q, s, t)
4. Model real world situations by means of linear and quadratic functions.  (PA Academic Std 2.2.11c, 2.4.11f, 2.5.11a-d, 2.8.11d, r)
5. Evaluate and graph the basic trigonometry functions using both degrees and radians manually and with graphing calculators.  (PA Academic Std 2.1.11a, 2.2.11b, f, 2.3.11b, 2.8.11n, q, 2.10.11a)
6. Find equations of sine and cosine curves and to apply these equations.  (PA Academic 2.5.11a-d, 2.8.11d, 2.10.11a)
7. Solve and evaluate trigonometry functions and equations using trigonometric identities manually and with a graphing calculator.  (PA Academic Std 2.1.11a, 2.2.11b, f, 2.8.11n, q, 2.10.11a)
8. Solve application problems involving different parts of triangles using basic functions as well as laws of sine and cosine.  (PA Academic Std 2.1.11a, 2.2.11b, 2.4.11f, 2.5.11a-d, 2.8.11d, 2.9.11i, 2.10.11b)
RELATED PENNSYLVANIA STATE STANDARDS

2.1. Numbers, Number Systems and Number Relationships

2.1.11 A   Use operations (e.g., opposite, reciprocal, absolute value, raising to a power, finding roots, finding logarithms).

2.2. Computation and Estimation

2.2.11 A. Develop and use computation concepts, operations and procedures with real numbers in problem-solving situations.

2.2.11 C. Construct and apply mathematical models, including lines and curves of best fit, to estimate values of related quantities.

2.2.11 F. Demonstrate skills for using computer spreadsheets and scientific and graphing calculators.

2.3. Measurement and Estimation

2.3.11 B. Measure and compare angles in degrees and radians.

2.4. Mathematical Reasoning and Connections

2.4.11 E. Demonstrate mathematical solutions to problems (e.g., in the physical sciences).

2.5. Mathematical Problem Solving and Communication

2.5.11 A. Select and use appropriate mathematical concepts and techniques from different areas of mathematics and apply them to solving non-routine and multi-step problems.

2.5.11 B. Use symbols, mathematical terminology, standard notation, mathematical rules, graphing and other types of mathematical representations to communicate observations, predictions, concepts, procedures, generalizations, ideas and results.

2.5.11 C. Present mathematical procedures and results clearly, systematically, succinctly and correctly.

2.5.11 D. Conclude a solution process with a summary of results and evaluate the degree to which the results obtained represent an acceptable response to the initial problem and why the reasoning is valid.

2.8. Algebra and Functions

2.8.11 D. Formulate expressions, equations, inequalities, systems of equations, systems of inequalities and matrices to model routine and non-routine problem situations.

2.8.11 J. Demonstrate the connection between algebraic equations and inequalities and the geometry of relations in the coordinate plane.

2.8.11 N. Solve linear, quadratic and exponential equations both symbolically and graphically.

2.8.11 O. Determine the domain and range of a relation, given a graph or set of ordered pairs.

2.8.11 Q. Represent functional relationships in tables, charts and graphs.

2.8.11. R. Create and interpret functional models.

2.8.11 S. Analyze properties and relationships of functions (e.g., linear, polynomial, rational, trigonometric, exponential, logarithmic).

2.8.11 T. Analyze and categorize functions by their characteristics.

2.9. Geometry

2.9.11 G. Solve problems using analytic geometry.

2.9.11 I. Model situations geometrically to formulate and solve problems.

2.10. Trigonometry

2.10.11 A. Use graphing calculators to display periodic and circular functions; describe properties of the graphs.

2.10.11 B. Identify, create and solve practical problems involving right triangles using the trigonometric functions and the Pythagorean Theorem.

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

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

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

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

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

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.

TITLES OF UNITS:

I. Advanced Algebra Topics


A.  
Review of Algebra





4 periods

1. Special triangles

2. Factoring – solving quadratics

3. Ratio/proportion

4. Simplification of radicals

B.  Linear and Quadratic Functions



9 periods

1. Points, slopes and lines

2. Finding equations of lines

3. Complex numbers

4. Solving and graphing quadratics

5. Linear and quadratic models

C.  Polynomial Function





14 periods

1. Remainder and factor theorems, synthetic division

2. Graphing polynomial functions

3. Finding maximums and minimums

4. Solving polynomial equations by technology and by factoring

D.  Inequalities






7 periods

1. Linear inequalities

2. Polynomial inequalities in one variable

3. Polynomial inequalities in two variables

4. Linear programming

E.  Functions






7 periods

1. Properties of functions

2. Operations on functions

3. Graphing functions

4. Function project

F.  Review and Midterm





3 days

II.  Trigonometry


A.  Trigonometric Functions




16 days

1. Angles, arcs and sectors

2. Sine and cosine functions

3. Cotangent, tangent, secant and cosecant functions

4. Inverse trig functions

5. Graphs of trig functions

B.  Trigonometric Equations and Applications


13 days

1. Solving simple trig equations

2. Sine and cosine curves

3. Modeling periodic behavior

4. Simplifying trig expressions (relationships among functions)

C.  Triangle Trigonometry




15 days

1. Solving right triangles

2. Area of triangles

3. Law of sines

4. Law of cosines

5. Application to surveying and navigation

D.  Review and Exam





3 days

E.  Target Days






3 days



SAMPLE INSTRUCTIONAL STRATEGIES: 

1. Cooperative Learning Groups

2. Peer Teaching

3. Problem Solving

4. Individual Explorations

5. Small Groups Activities

6. Oral Presentations

7. Board drills and practice

8. Large and small group instruction

9. Discovery activities

10. Technology assisted learning, i.e. graphing calculators Computer simulations

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. Structured learning

3. Assigning individual work based on students deficiencies

4. Administering retests for students who have met dept. criteria

5. Tutorial program and afterschool individual help program

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.

METHOD OF EVALUATION:

1. Quizzes

2. Tests

3. Reports

4. Homework

5. Classwork

6. Projects/presentations

INTEGRATED ACTIVITIES:

1.  Concepts

· circular and triangular applications of trigonometry are used in problem solving

· the relationships between graphs and data

· visual interpretation of data

2.  Communication

· problem solutions are accompanied by written and oral explanations

3.  Thinking/Problem Solving

· trigonometric, graphic, and analytic techniques are applied to real life problem solutions reinforcing an awareness of various problem solving techniques and the metacognitive process.

4.  Application of Knowledge

· closure and adjustment of a land survey are used to demonstrate relevance and practical usage of trigonometry.

· the length of daylight and the latitude of a location are used to demonstrate the relevancy of the sine and cosine curves

5.  Interpersonal Skills

· team work in a defined setting is used to build a cooperative technique of problem solving, written an oral team presentations are a requisite
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