PRE-CALCULUS
LENGTH OF TIME: 

90 minutes per day, one semester
GRADE LEVEL: 

10-12
COURSE STANDARDS:

Students will:

1. Determine maximum and minimum values of a function over a specified interval (2.11.11A)

2. Determine sums of finite sequences of numbers and infinite geometric series (2.11.11D)

3. Estimate areas under curves using sequences of areas (2.11.11E)

4. Use graphing calculators to describe properties of graphs of functions (2.10.11A)

5. Solve problems using analytic geometry (2.9.11G)

6. Use equations to represent curves (circles, ellipses, parabolas, hyperbolas) (2.8.11E)
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

2.11
Concepts of Calculus

PERFORMANCE ASSESSMENTS:
Students will demonstrate achievement of the standards by:

1. Applying the appropriate formulas to geometric information as well as analytic data to solve problems; Chapter 6.  (Course Std 1)
2. Solving trigonometric equations by using double and half angle formulas; Chapter 10.  (Course Std 4)
3. Recognizing real-life applications of conic sections by finding the points of intersections by using both algebraic and geometric methods; Chapter 6.  (Course Std 6)
4. Showing that the limit of the sequence of perimeters of the “snowflake” curve is infinite; Chapter 13.  (Course Std 2)
5. Examining the relationships between formulas and graphs and verifying with graphing calculator; Chapter 7.  (Course Std 4)
6. Finding the limit of a function or the quotient of two functions and determine whether it is continuous; Chapter 19.  (Course Std 1)
DESCRIPTION OF COURSE:

This course is designed to review and expand upon the fundamentals of Algebra and Trigonometry. Additionally, the course will teach the pre-requisite concepts for Calculus and to introduce students to concepts from Calculus.  Topics in Analytic Geometry needed for college placement tests as well as calculus are studied.  Essential topics for understanding calculus (including but not limited to: sequences and series, limits, and the concept of a derivative) are covered and will give students a solid background for Calculus.    
Prerequisite:  Completion of Honors Advanced Algebra Trigonometry or Advanced Algebra Trigonometry with a passing grade.  Teacher recommendation is also required. 

TITLES OF UNITS:

I.
Review of Trigonometric
14 days

A.
Trigonometric Functions (Chapter 7)




 
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 (Chapter 8)


 


Solving simple trig equations


Sine and cosine curves


Modeling periodic behavior


Simplifying trig expressions (relationships among functions) 

C.  
Triangle Trigonometry (Chapter 9)





 Solving right triangles


Area of triangles


Law of sines


Law of cosines


Application to surveying and navigation

II.
Extensions in Trigonometry




Trigonometry Addition Formulas (Chapter 10)
10 days


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


Double angle and half angle formulas



Solving trigonometric equations 

III. 
Analytic Geometry (Chapter 6)
10 days



Coordinate proofs



Equations of circles, ellipses, hyperbolas, parabolas

IV.
Review and Midterm
2 days

V. 
Sequences and Series (Chapter 13)
17 days



Finite sequences and series



Infinite sequences and series

VI.
Limits, Series, and Iterated Functions (Chapter 19)
17 days



Limits of functions



Power series



Iterated functions and analyzing orbits

VII.Introduction to Calculus (Chapter 20)
18 days



Slope of a curve



Derivatives: velocity and acceleration

VIII.Review and Final
2 days

SAMPLE INSTRUCTIONAL STRATEGIES:

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

2. Direct instruction/lecture.

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

4. Student-centered classrooms.

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

6. Use of graphing calculator and computer technology.

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

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

9. Collaboration with other professionals and inter-disciplinary activities

10. Models.

MATERIALS:

1. Textbooks: Brown, Richard, G., Advanced Mathematics, Houghton Mifflin, 2003.

2. Supplemental materials

3. Graphing calculator and overhead calculator

4. Teacher made worksheets/information sheets

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Teaching note taking, study and test taking skills

2. Assigning individual work based on students deficiencies

3. After school individual help program.

4. Internet

5. Performance assessments

6. PSSA materials

7. SAT challenge problems

PORTFOLIO DEVELOPMENT:

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

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

3. Performance assessments

METHODS OF EVALUATION:

1. Quizzes

2. Tests

3. Reports

4. Homework

5. Classwork

6. Projects

7. Performance Assessments

8. Oral presentations

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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