Course Outline

Pre-Calculus (5420) “College Prep”

Review Topics from Algebra II:

· Addition/Subtraction/Multiplication/Division of monomials

· The Real Number Systems (Natural, Whole, Integer, etc.)

· Union and Intersection of sets

· Graphing unions and intersection on a number line, set builder notation vs.  interval notation (must know both ways to express a set of numbers)
Test: (Review Topics from Algebra II)
Relations

· Domain, Range and Mappings 

Functions

· Definition, and mathematical notation   
· Introduce the rule of 4 (The four ways to represent a function; verbal, table of values, graphical, and algebraic)
· Vertical Line Test

Quiz on Functions
· Introduction to  families of functions: Polynomial Functions; Piecewise Defined Functions; Absolute Value Function (also a piecewise defined function); Radical/Root Functions; Exponential and Logarithmic Functions; Rational Functions; Trigonometric Functions
· Finding the domain and range of a given function.  
· Domain Restrictions on radical and Rational Functions

· Arithmetic of Functions:  Addition, Subtraction, Multiplication and Division.

· Composition of functions (algebraic and calculator) 
· Inverses:
1. 4 step process to find inverse of a function.
2. One to One Functions:  determine if the inverse is a function.
3. Property of inverse functions: The composite of a function and its inverse will always be the identity function.   
4. Sketching graphs of functions and their Inverses inverses (reflections across the identity)
TEST: All topics covered for a general understanding of functions
Function Specific Analysis: 

· Reintroduce Polynomial Function Notation 
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· degree, coefficient, end behavior, domain and range
Polynomial Functions of Degree Zero (Constant functions)

· A function whose rule is defined by a constant expression

· Graph of a constant function
· End Behavior 
· Domain and Range of a constant function
Polynomial Functions of Degree One (Linear Functions)

· A function whose rule is defined by a linear expression
· Graph of a linear function

· Domain and range of a linear function
· slope, distance, midpoint 

· x-intercepts

· writing linear functions (point-slope, slope-intercept and standard forms) 

· Parallel and perpendicular lines), equation of perpendicular bisector

· Systems of linear equations:  solving by graphing, elimination and substitution 
· Graphing systems of inequalities 
· Finding the point of intersection between two linear functions.
· Determine the domain that makes a  linear function  positive; negative and zero 
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TEST: Linear Functions
Polynomial Functions of Degree Two
· A function whose rule is defined by a quadratic expression

· Distinguish between a quadratic function, quadratic expression,  quadratic equation, and  quadratic formula

· Sketching quadratic functions by finding the 5 key parts

· Finding the roots of a quadratic function:

1. Factoring 

2. Completing the square.
3. The Quadratic Formula (includes a derivation of the quadratic formula)

· Determine and graph the 5 major parts of a parabola (x and y intercepts, axis of symmetry, vertex and point symmetric to y-intercept)

Quiz:  Quadratic Functions
· Review of pure imaginary numbers and complex numbers (addition, subtraction, multiplication, division, FOIL, powers of i, rationalizing the denominator, etc.) 

· Value of the discriminant in determining the number and the  nature of the roots of a quadratic function

Quiz on Quadratic Functions with complex roots and the use of the discriminant
· Quadratic inequalities

· Determine the domain that makes the value of a  quadratic function  positive, negative and zero 
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· Solving for the point(s) of intersection for a Quadratic Function and a Linear Function, or two Quadratic Functions.
· Using your knowledge of functions determine how many points of intersection two functions might have.  Use of the discriminant to determine how many points of intersection there will be for any two quadratic functions.
TEST: Quadratic Functions
**Mid-Term will include material through Quadratic Functions
Trigonometric Functions

· A function whose rule is defined by a trigonometric expression
· Review of Rt. Triangle Trigonometry 

1. Pythagorean Theorem, Pythagorean Triples and Special Right Triangles

2. Right triangle trigonometry (SOHCAHTOA) 

3. Degrees, Minutes and Seconds (show how to convert degrees to minutes and minutes to seconds. Show  DMS using the calculator 

4. Angle of Elevation and Depression

5. Applications of Rt. Triangle Trigonometry

6. Law of Sine and Law of Cosine (include a proof of both) 

TEST:  Rt. Triangle Trigonometry/Law of Sines and Cosines 

 (Include applications word problems)

· Angles in Standard Position and Angles of any measure (Define initial and terminal ray, vertex, positive and negative angles, angles greater than 180 or 360 degrees, quadrantal angles, co-terminal angles) 
· Introduce a radian unit of measurement

· Radians ( Degrees and Degree ( Radians 

· Definitions of 6 trig functions (SOHCAHTOA and reciprocals).  Show how they are simple functions (functions of angles within a right triangle).  For example the ordered pairs for 
[image: image4.wmf]()sin

f

qq

=

 are 
[image: image5.wmf](

)

  

 or

 

,sin,

sideopp

hypotenuse

q

qqq

æö

ç÷

èø


Quiz:  Angles in standard position/co-terminal angles/degree/radian unit of measurement

· Redefine the 6 trig functions (in terms of x, y, and r) 

· Define the 6 Trigonometric functions as functions of real numbers rather than angles

· Use Reference Triangles to find exact values of many trigonometric functions

· Introduce  the “17” Special Angles” we will use to graph the trigonometric functions
· The Unit Circle method to finding the trigonometric values of Quadrantal angles. 
· Sketching the trigonometric functions by using only key values.  (Quadrantal Angles)
· “All Students Take Calculus” Rule

· Given a point on a terminal ray, find all 6 trig functions or given a trig function and a Quadrant, find remaining 5 trig functions

· Graphing the 6 trigonometric functions 

· Domain, Range, Period and Amplitude of the 6 trig functions 
TEST: Trigonometric Functions and their graphs
· Shifts and translations in the graphs of the 6 trig functions 
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Quiz:  Shifts and Translations of the Trigonometric Functions
(Could be a take home assessment)
· Trig Identities (reciprocal, quotient, and Pythagorean identities)

· Sum and Difference Identities
· Double Angle Formulae,  Half Angle Formulae
Quiz: Trigonometric Identities
Inverses of the Trigonometric Functions:

· Review properties of functions and their inverses

· One to One Functions

· Inverses that are functions and those that are not functions.

· Domain and Range of the inverse trig functions

· Using the inverse trigonometric functions
Graded Take Home Assignment:  Inverses of the Trigonometric Functions
Polynomial Functions of Degree 3 and Higher 
· A function whose rule is defined by a higher degree polynomial expression

· Graphs of polynomial functions of higher degree / End-behavior
· Factoring higher degree polynomials through synthetic and long division

[image: image7.wmf]()Re

PxDivisorQuotientmainder

=·+


· Remainder and Factor Theorems

· Rational Root Theorem

· Fundamental Theorem of Algebra

· Sketching graphs of higher degree polynomials 

Test: Polynomial Functions of Degree 3 and Higher

Exponential and Logarithmic Functions:

· A function whose rule is defined by an exponential or a logarithmic expression

· Review rules of exponents (product, quotient, power, and rational exponents)

· Graphing exponential functions 

· Graphing logarithmic functions (as inverses of exponential functions) 

· Properties of logarithms (product, quotient, power)

· Common Logs and Natural Logs 
· Solving Exponential and Logarithmic equations 
Test: Exponential and Logarithmic Function
Radical Functions:

· Functions whose rule is defined by a radical expression

· Graphs and translations 
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· Domain and Range 
 Rational Functions:

· Functions whose rule is defined by a rational expression

· Rational Functions 
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· Graphs of rational functions:  vertical and horizontal asymptotes, 
· Translations 
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· Domain and Range.  
Final Exam will include topics through Rational Functions
Intro to Calculus:  (for any juniors remaining after seniors graduate as time permits introduce the following topics)

· Sequences and Series

· Limits

· Derivatives

· Continuity
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