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MAT   175

PRECALCULUS 
   I.
COURSE DESCRIPTION:

This course provides an intense study of the topics which are fundamental to the study of calculus.  Emphasis is placed on functions and their graphs with special attention to polynomial, rational, exponential, logarithmic and trigonometric functions, and analytic trigonometry.    

  II.
OBJECTIVES:

Upon completion, students should be able to:

1) Identify whether an equation represents a function

2) Identify the domain and range of a function

3) Evaluate a function

4) Find the inverse of a function

5) Graph linear, polynomial, piece-wise defined, exponential and logarithmic functions, as well as apply basic translation techniques

6) Write the equation of a line incorporating the relationship between parallel and perpendicular lines

7) Solve a multitude of equations manually and graphically, to include but not limited to:  linear, quadratic, radical, rational, exponential and logarithmic

8) Analyze rational expressions; identify vertical, horizontal and/or oblique asymptotes as well as any x- and y-intercepts

9) Use technology to fit regression lines/curves to given data; and, be able to distinguish which is the ‘best’ model

10) Write the equation of a circle in standard form using the midpoint and distance formulas.  Identify the center and radius of a circle

11)  Determine equivalent rectangular equations for parametric equations and graph parametric equations.

12) Solve systems of linear equations

13) Understand the trigonometric functions, their domain, range and relation

14) Solve right triangles

15) Find the value for any angle by using a reference angle.

16) Convert between degree and radian measure.

17) Graph the six trigonometric functions.

18) Use trigonometric identities in solving trigonometric equations and proving trigonometric identities.

19) Find the inverses of the trigonometric functions.

20) Apply the law of  sines and cosines to solve triangles.

21) Convert polar to rectangular coordinates and rectangular to polar coordinates.

22) Graph polar functions.

23) Find the standard form of equations of conics (parabola, circle, ellipse, hyperbola)

24) Solve systems of  non-linear equations.

25) Find the general term and sum of a sequence.

26) Identify combinations and permutations.

27) Find binomial expansions using Pascal’s Triangle.

 III.
OUTLINE OF INSTRUCTION:


A.  Graphs, Functions, and Models



1)  Introduction to Graphing, Distance Formula, Midpoint, Circle



2)  Functions and their Graphs



3)  Linear Functions, Slope and Applications



4)  Equations of Lines and Modeling



5)  Reading Graphs, Identifying Extrema,  Graphing Piecewise Functions



6)  The Algebra of Functions

7) Symmetry and Transformations


B.  Functions, Equations, and Inequalities



1)  Linear Equations, Functions and Modeling



2)  The Complex Number



3)  Quadratic Equations, Functions and Modeling



4)  Analyzing Graphs of Quadratic Functions



5)  Equation Solving:  Rational, Radical, Absolute Value



6)  Linear Inequalities

C. Polynomial and Rational Functions



1)  Zeros of Polynomial Functions and Modeling



2)  Graphing Polynomial Functions



3)  Polynomial Division:  Remainder and Factor Theorems



4)  The Fundamental Theorem of Algebra

5) Rational Functions: Asymptotes, Intercepts and Applications

6) Polynomial and Rational Inequalities

7) Variation and Applications

D. Exponential and Logarithmic Functions



1)  Inverse Function



2)  Composition of Functions, The Algebra of Parametric Equations 



3)  Exponential Functions and Graphs



4)  Logarithmic Functions and Graphs

5) Properties of Logarithmic Functions

6) Solving Exponential and Logarithmic Equations

7) Applications and Models:  Growth and Decay, Compound Interest

E. Systems of Equations and Matrices



1)  Systems of Equations in Two Variables



2)  Systems of Equations in Three Variables



3)  Matrices and Systems of Equations

4) Matrix Operations

F.  Trigonometric Functions 

1) Angles and Arcs                                                             

2) Trigonometric Functions of Acute Angle                       

3) Trigonometric Functions of Any Angle                           

4) Trigonometric Functions of Real Numbers                     

5) Graphs and Transformations of Sine, Cosine, Tangent, Cotangent Functions 

6) Graphs of Other Trigonometric Functions 

7) Graphing Techniques 

8) Harmonic Motion-An Application of the Since and Cosine Functions

            G.  Trigonometric Identities and Equations                       

1) Verification of Trigonometric Identities                        

2) Sum, Difference, and Cofunction Identities                    

3) Double- and Half-Angle Identities                                   

4) Identities Involving the Sum of Trigonometric Functions

5) Inverse Trigonometric Functions                                      

6) Trigonometric Equations 

            H.  Applications of Trigonometry                             

1) The law of Sines                                                       

2) The Law of Cosines and Area                                   

3) Vectors                                                                       

4) Trigonometric Form of Complex Numbers               

5) DeMoive’s Theorem 

I.  Topics in Analytic Geometry

1) Parabolas

2) Ellipses

3) Hyperbolas                             

4) Introduction to Polar Coordinates                           

5) Polar Equations of Conics                                       

6) Parametric Equations

7) Nonlinear systems of equations and inequalities                                               

           J.  Sequences, Series, and Probability                              

1) Infinite Sequences and Summation Notation               

2) Arithmetic Sequences and Series                                  

3) Geometric Sequences and Series                                   

4) Mathematical Induction                                                  

5) The Binomial Theorem                                                   

6) Permutations and Combinations

7) Probability                                    

  IV.
HOURS, CREDITS, PREREQUISITES:


Course Hours Per Week:
4
6  with  Lab


Semester Hours Credit:
4
5  with  Lab

Prerequisite:  a.  Proficiency in Numerical/Arithmetic Skills (minimum ASSET score of 42 on Numerical or minimum CPT score of 57 on Arithmetic OR a grade of “C” or better in MAT 060

          b.  Proficiency in Intermediate Algebra (ASSET score of 43-55 on Intermediate algebra or a CPT score of 76-120 on Elementary Algebra OR a grade of “C” or better in MAT 080 or MAT 


Co-requisite:  MAT 175A Precalculus  Lab

   V.
EVALUATION:

Evaluation is based on student’s class participation, performance on instructor prepared tests and a final examination prepared by the mathematics department.  The final exam will weigh a minimum of 10% of the student’s course grade.   Individual instructors may also incorporate homework, quiz and/or calculator lab grades as they see fit.

VI.
SUGGESTED TEXT:  

Precalculus, Graphs and Models, 3rd  Edition by Bittinger, Beecher, Ellenbogen and Penna, Pearson Addison & Wesley Publishing.

 VII.
SUGGESTED REFERENCES:

MAT 175A is a co-requisite TWO-hour lab each week.  Instructor should select material that supplements the student’s course of study.  Options include but are not limited to:  graphic calculator exercises, application sessions and calculator-based laboratory exercises.

VIII.
ADDITIONAL MATERIALS:

A syllabus is required to be given to each student on the first day of class explaining attendance and grading policies.  The syllabus should also include instructor contact information, course description, student learning outcomes and any prerequisite or co-requisite requirements. 
