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PRE-CALCULUS MATHEMATICS

I. CATALOG DESCRIPTION:

MATH 20 — Pre-calculus Mathematics — 5 units

Rational functions and relations with emphasis on logical development and graphing.  Solution of polynomial equations and inequalities, graphing conic sections, mathematical induction, binomial theorem; strengthening of skills in working with exponential, logarithmic, and trigonometric functions, equations, graphs, and applications.  Prerequisite:  Mathematics 36, 36Y or Mathematics 38 (completed with a grade of “C” or higher) or an appropriate skill level demonstrated through the Mathematics assessment process.  5 hours, 0-1 laboratory hour.

.

II. NUMBER OF TIMES COURSE MAY BE TAKEN FOR CREDIT:  One    

III. PREREQUISITE AND/OR ADVISORY SKILLS:

Before entering this course the student should be able to:

A.
identify and use the trigonometric ratios in problem solving;

B.
use radian measure;

C. define trigonometric functions in terms of the right triangle and the unit circle;

D. write down from memory the values of sine, cosine, and tangent functions of standard angles, both in degree and radian measure;

E.
write down from memory the Pythagorean identities, reciprocal identities, double angle formulas for sine and cosine, and sum and difference formulas for the sine and cosine;

F
prove trigonometric identities;

G.
use trigonometric formulas;

H.
solve trigonometric equations with multiple angles over different intervals;

I.
use the law of sines and the law of cosines to solve oblique triangles;

J.
graph trigonometric functions;

K.
graph the inverse sine, inverse cosine, and inverse tangent functions;

L.
convert between polar coordinate system and rectangular coordinate system;

M.
graph polar equations.

IV. EXPECTED OUTCOMES FOR STUDENTS:

Upon completion of this course, the student should be able to:
A.
apply the methods of the Theory of Equations (synthetic division, Rational Roots Theorem, etc.) to factor polynomials and to solve algebraic equations;

B.
graph algebraic functions and relations;

C.
solve equations involving logarithmic, exponential and trigonometric functions;

D.
prepare detailed graphs of conic sections;

E.
create mathematical models using algebraic or transcendental functions;

F.
use sign graphs to solve non-linear inequalities;

G.
construct a proof using mathematical induction;

H.
graph using translations, reflections and distortions;

I.
identify and use the trigonometric functions in problem solving;

J.
prove trigonometric identities;

K.
develop and use exponential, logarithmic and trigonometric formulas;

L.
graph exponential and trigonometric functions and their inverses;

M.
graph polar equations.

V. CONTENT

A.
Functions, relations and their graphs

1. Algebraic functions and relations

2. Polynomial functions

3. Rational functions

4. Graphing techniques

5. Algebra of functions and inverse functions

6. Modeling and applications

B.
Inequalities

1. Review linear

2. Absolute value

3. Non-linear

4. Solutions

5. Graphs

C.
Mathematical induction: binomial theorem

1. Summations algebra

2. Counting principle

3. General distributive property

4. 9Sequences and series

D.
Analytic geometry

1. Conic sections

2. Translation and rotation of the plane

E.
Roots of polynomial equations

1. Division of polynomials, including synthetic division

2. Remainder theorem

3. Rational roots theorem

4. Complex numbers

F.
Exponents and logarithms

1. Exponential and logarithmic functions and graphs

2. Properties of exponents and logarithms

3. Solving equations

4. Modeling and applications

G.
Trigonometry

1. Trigonometric functions and graphs

2. Inverse trigonometric functions and their graphs

3. Trigonometric formulas and identities

4. Solving equations

5. Modeling and applications

H.
Polar coordinates

VI. METHODS OF INSTRUCTION:

A. Lecture

B. Discussion

C. Reading

D. Any of the following at the discretion of the instructor

1.
individual problem solving

2.
group work

3.
student presentations

VII. TYPICAL ASSIGNMENTS:

E. Assign exercises from the exercise sets at the end of each section.  Typical problems would be

1. A tank holds 100 gallons of water, which drains from a leak at the bottom, causing the tank to empty in 40 minutes.  Torcelli’s Law gives the volume of water remaining in the tank after t minutes as 
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.  What does your answer represent?

2. Graph  
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.  Graphically determine the intervals on which 
[image: image7.wmf]F

 is increasing and decreasing.

3. Sketch a graph of the rational function 
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B. 
Typical group activity might be for the students to get into groups and test a series of functions for x-axis, y-axis and origin symmetry.

VIII. EVALUATION:

F. Methods

4. Examinations

5. Final Exam

6. Any or all of the following at the discretion of the instructor

a.
homework

b.
quizzes (announced or unannounced, in-class or take-home)

c.
collaborative group activities or labs

d. 
projects (individual or group)

B.
Frequency

1.
Minimum of three examinations plus the final

C.
Types of problems

1.
Find the nth term of the sequence  
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2.  Find all the rational zeros of the polynomial 
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7. The cost associated with storing x units of a certain product is given by the function 
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  where C is measured in dollars and x in hundreds of units.  For what values of x will the cost be increasing? Decreasing?  What is the minimum cost?

IX. TYPICAL TEXTS:

A.
Stewart, Redlin, Watson.  Precalculus-Mathematics for the Calculus. 4th Edition. 

Pacific Grove: Brooks/Cole, 2002

B.
Cohen. Precalculus. 5th Edition. Pacific Grove: Brooks/Cole, 1996

X. OTHER MATERIALS REQUIRED OF STUDENTS: 

Graphing Calculator
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