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Course Name
Precalculus

Area/Course No.
Math 40S

Pre-Requisites:  Math 26 and Math 30 or equivalent


Co-Requisites:


Catalog Description

The nature of proof; real and complex number systems; exponential and logarithmic functions; trigonometric functions; identities, and equations; analytic geometry, sequences and series; and algebraic skills will be emphasized and further developed. This course is intended to prepare students for calculus as well as to serve as an advanced course for students not intending to continue with calculus.

Method of Evaluation/Grading

Evaluation of student mastery of course objectives will be based upon the following mechanisms:
Homework assignments

Short quizzes (instructor optional)

At least 4 unit exams (frequency at instructor’s discretion)

Comprehensive final exam

Course grade will be determined by a weighted mean (average) of the evaluation criteria, and based on a normal scale of:


90-100%
A


80-89%
B


70-79%
C


60-69%
D


Below 60%
F

Detailed grading policies will be described in the instructor’s first-day handout.

Policies
Each student is expected to:

1. Attend and be punctual for every class meeting

2. Participate in class discussions

3. Complete all homework assignments

4. Arrange time in the Math Lab to complete assignments and to confer with the instructor.

More specific policies will be described in the first-day handout.

Textbooks

Precalculus by Hughes-Hallett (Harvard)
Selected handouts to supplement the text
Hand-held graphing calculator. These are a requirement for the course. The use of a graphing calculator is thoroughly intertwined with the reading of the text, classroom lectures, homework assignments, math laboratory exercises, and examinations.

Notebook for homework
Textbooks and other materials are carefully chosen by consensus of the Math Subarea to foster intensity, abstractness, open-endedness, rigor and independence.
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Course Name
Precalculus

Area/Course No.
Math 40S

Course Objectives

(The student will be expected to demonstrate the following:)_
The students will demonstrate knowledge of the concept of the function through graphs, the use of graphing calculators, and applications of:

a. Linear functions and inequalities

b. Quadratic functions

c. Polynomial functions

d. Rational and radical functions

e. Exponential functions

f. Logarithmic functions

g. Trigonometric functions

The above includes demonstration of the ability to:

1. Solve equations

2. Graph intervals on a number line and use interval notation

3. Draw complete graphs of functions

4. Locate zeros and local extrema of functions

5. Determine domain, range and points of discontinuity of functions

6. Use the remainder theorem to determine the remainder when dividing polynomials

7. Determine the number of real zeros and nonreal complex zeros of a function

8. Recognize end behavior of functions

9. Recognize and graph the equation of a parabola, ellipses, or hyperbola

10. Use properties of logarithms to solve equations

11. Determine the quadrant of the terminal side of any angle in stand position

12. Convert angle measure from degrees to radians and vice versa

13. Find the exact value of the six trigonometric functions for angel whose measures are multiples of 30 and 45 degrees

14. State the period, amplitude and phase shift of a sinusoidal function

15. Prove trigonometric identities algebraically and by graphing

16. Determine which method is best to solve oblique triangles using the laws of sines and cosines

17. Determine terms of a sequence

18. Discover a pattern for a sequence

19. Determine if a sequence is arithmetic or geometric and find the corresponding common difference or ratio

20. Expand series written in sigma notation
21. Write partial sums for series

22. Use the binomial theorem to expand powers of binomials

23. Perform proofs by mathematical induction

Goals
1. Provide the necessary background in algebra, geometry, and trigonometry to prepare the student for the study of calculus.

2. Increase the student’s interest in mathematics.

3. Increase the student’s awareness of practical applications of advanced mathematics.

4. Demonstrate the interrelatedness of algebra, geometry, and trigonometry to prepare the student for the study of calculus.

5. Improve the student’s ability to think critically by developing their understanding of problem-solving processes and their skills to apply these processes.

Method of Instruction

The dominant in-class learning activity will be lecture-discussion sessions, but student presentation of problems and small group work will also be included. Laboratory time will be arranged by the student to be spent in the Mathematics Lab for individual assistance and for completing projects and problems which require the use of calculators and/or computer terminals. Graphic calculators are required for the course and their use is interwoven into the material.
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Course Name
Precalculus

Area/Course No.
Math 40S

Course Content
Unit of Instruction

Time Allotment in Weeks
Functions and Graphs



2 weeks

Graphs and graphing calculators, lines, functions, graphs of functions, shifting, reflecting, stretching graphs, combinations of functions, inverse functions.

Solving Equations and Inequalities


2.5 weeks

Linear equations, modeling, graphical solution, quadratic equations and formula, polynomial, radical, fractional and absolute value equations, linear inequalities and graphing calculators, graphing calculators and polynomial and rational inequalities.

Polynomial Functions:  Graphs and Zeros


2 weeks

Quadratic and polynomial functions, real zeros, complex numbers, fundamental theorem of algebra.

Rational Functions and Conic Sections


2 weeks

Rational functions, asymptotes, graphs, partial fractions, conics and graphs, translations of conics.

Exponential and Logarithmic Functions


2 weeks

Exponential functions, logarithmic functions and graphs, properties, solving equations, applications.

Trigonometry



2 weeks

Angles, right triangle trigonometry, trigonometric functions, graphs of trigonometric functions, inverse trigonometric functions, applications.

Analytic Trigonometry



2.5 weeks

Fundamental identities, verifying identities, solving equations, sum and difference formulas, multiple-angle and product formulas, law of sines and cosines.

Selected Topics



2 weeks

Sequences and summation notation, arithmetic-geometric sequences, mathematical induction, the binomial theorem.
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Course Name

Precalculaus

Area/Course No.

Math 40S
Assignments
Homework and Exams:

Homework should be assigned, collected, and graded on a regular basis. Assignments should include problems that require use of a graphing calculator.

Exams should be given throughout the course. Exam frequency and format are left to the discretion of the individual instructor. (Sample exams can be obtained from most full-time instructors. The majority of the department gives an exam on each unit.)

A comprehensive final exam should be given during the scheduled final exams week.

Use of a graphing calculator:

Classroom activities should incorporate use of a graphing calculator. Initial activities should be designed to familiarize the student with the basic graphing calculator operation (e.g. graph, range, trace, zoom). Throughout the course the graphing calculator should be used to reinforce and enhance concepts. (Suggested activities and applications are on file in the math lab.)

Suggested activities:

Scrimmages (for exam review): Students work in small groups (1-4 members) on a set of review questions. (Some instructors award a single grade for each group and use scrimmage grades as bonus points for the exam.)

Documented problems: Students are asked to explain in paragraph form their problem solving strategy on a particular homework problem.

Other ideas are available on file in the math department.
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