COURSE TITLE:  Advanced Mathematics and Trigonometry   

COURSE DESCRIPTION:  Students continue their study of mathematics, covering algebra topics not studied in Algebra II.  These include conic sections, polynomial functions, exponential functions and applications using quadratic functions.  Topics covered in trigonometry include basic right triangle trigonometry, Law of Sines and Cosines, trigonometric functions and their graphs, proving identities, trigonometric equations and inverse trigonometric functions.  This is a college preparatory course.

Prerequisite:  A minimum grade of "C" in Algebra II.

COURSE REQUIREMENTS/REQUIRED MATERIALS:


1. Texts:  Algebra 2 with Trigonometry, Glencoe 2005


           Trigonometry, Pearson Education 2005


2. A 3-ring binder for homework and class notes.


3. Pencils.


4. Graphing calculator (TI83 or TI84 recommended).


5. Red Pen.

COURSE OBJECTIVES/STUDENT OUTCOMES:

 A. Students will review the first 8 chapters of the Algebra II book

    until they master the skills necessary to complete this class

    successfully.

Upon completing this goal the student will be able to:


* simplify algebraic expressions


* solve equations and inequalities


* graph equations and inequalities


* solve and graph systems of equations in two variables


* perform all operations on polynomials


* simplify radicals and graph quadratic functions

B. Students will gain an understanding of complex numbers and quadratic

   equations

Upon completing this goal the student will be able to:


* add, subtract, multiply and divide pure imaginary and complex

        numbers

    
* solve incomplete quadratic equations


* solve equations by completing the square


* derive and use the quadratic formula


* use the quadratic formula to solve word problems

* use the discriminate to determine the nature of the roots of a

        quadratic


* find the sum and product of the roots of a quadratic without

        solving it first 

C. Students will experience using a graphing calculator and many

    algebraic techniques to learn about polynomial functions.

Upon completing this goal the student will be able to:


* evaluate polynomial functions and identify the general shape of

        the graphs of polynomial functions


* find factors of polynomials using the Factor Theorem and

        synthetic division


* find the number of positive and negative real zeros, and

        complex zeros for a polynomial function


* identify all possible rational zeros and find all zeros of a

        polynomial function


* approximate real zeros of and graph polynomial functions using

        synthetic division to find significant points

D. Students will become familiar with the four conic sections

Upon completing this goal the student will be able to:


* find the distance between two points and find the midpoint of a

        line segment


* write equations of parabolas and graph parabolas from given

        information


* write equations of circles and draw circles having certain

        properties


* write equations of ellipses and draw an ellipse having certain

        properties


* write equations of hyperbolas and draw hyperbolas


* write the equations of a conic section in standard form and

        identify a conic from its equation


* graph systems of quadratic equations and identify the solution

        sets


* solve systems of quadratic equations

E. Students will acquire an understanding of negative and rational

   exponents

Upon completing this goal the student will be able to:


* rewrite an expression involving negative exponents in an

        equivalent form using only positive exponents


* simplify algebraic expressions involving integral exponents


* rewrite expressions involving radicals as expressions with

        rational exponents and vice versa


* simplify radical expressions and solve radical equations

F. Students will develop an understanding of sequences and series

Upon completing this goal the student will be able to:


* find specific terms of a sequence and describe a sequence in

        four ways


* write the terms of an arithmetic sequence and find arithmetic

        means


* write the terms of a geometric sequence and find the geometric

        means


* find partial sums of arithmetic series and use "sigma" notation


* use the binomial theorem to expand integral powers of binomials

G. Students will become familiar with using a graphing calculator to

   solve systems of  equations in three variables.

Upon completing this goal the student will be able to:


* solve systems of linear equations in three variables using the

        elimination method


* solve systems of linear equations using Cramer's Rule and the

        graphing calculator


* solve word problems that require systems of three equations

H. Students will acquire an understanding of the trig functions

Upon completing this goal the student will be able to 


* measure angles in rotations and degrees


* find the measures of co-terminal angles


* change degree measure to radian measure and radian measure to

        degree measure


* define the six trig functions and evaluate those functions of

        an angle given a point on its terminal side


* find the values of the six trig functions of special angles


* find decimal approximations for the values of the six trig

        functions for all angles

I. Students will learn to graph the six trig functions using both a

   graphing calculator and paper and pencil.

Upon completing this goal the student will be able to:


* define periodic functions and odd and even functions


* determine the symmetry of a graph


* graph the sine and cosine with various amplitudes, periods,

        phase shifts and vertical shifts


* graph the tangent, cotangent, secant and cosecant functions

J. Students will be introduced to right triangle trig and basic

   identities

Upon completing this goal the student will be able to:


* solve right triangles given the measures of one angle and one

        side or given the measures of two sides


* define and use angles of elevation and depression


* use the fundamental identities to write equivalent trig

        expressions and to prove other identities


* check identities by graphing both sides of the equations on a

        graphing calculator

K. Students will experience trigonometry of oblique triangles

Upon completing this goal the student will be able to:


* use the Law of Sines to solve triangles given AAS, SSA, or ASA


* use the Law of Cosines to solve triangles given SSS or SAS


* find the area of triangle given SAS, AAS, or ASA

L. Students will become familiar with more trig identities

Upon completing this goal the student will be able to:


* use formulas for the sine and cosine of a sum or difference of

        two angle measures


* use double angle and half angle identities


* find the measure of an angle given the value of one of its

        trig functions

COURSE OUTLINE:

I. Radicals and Quadratic Functions


A. Simplifying radicals


B. Operations with radicals


C. Equations with radicals


D. Distance and midpoint formula

II. Complex Numbers and Quadratic Equations


A. Imaginary numbers


B. Operations with complex numbers


C. Derive and use the quadratic formula


D. Polynomial equations

III. Conic Sections


A. Circle


B. Ellipse


C. Parabola


D. Hyperbola


E. Rectangular hyperbola


F. Systems of conic sections

IV. Exponents


A. Negative exponents


B. Simplify expressions with positive and negative exponents


C. Rational exponents


D. Radicals and exponents

V. Matrices


A. Operations with matrices


B. Identity and inverse matrices


C. Determinants


D. Cramer's Rule

VI. Sequences and Series


A. Sequences


B. Arithmetic sequences


C. Arithmetic series


D. Geometric sequences


E. Geometric series


F. Infinite geometric series

VII. Trigonometric Functions


A. Functions and the coordinate plane


B. Distance formula


C. Angles in the coordinate plane


D. Angle measures in degrees and radians


E. Trigonometric functions


F. Trig functions of special angles


G. Evaluate trig functions

VIII. Graphing Trig Functions


A. Periodic functions and symmetry


B. Graphs of sine and cosine functions


C. Amplitude and period


D. Phase and vertical shift


E. Graphs of tangent and cotangent functions


F. Graphs of secant and cosecant functions

IX. Right Triangle Trig and Basic Identities


A. Solve right triangles


B. Applications of right triangles


C. Fundamental identities


D. Proving identities

X. Oblique Triangles


A. Law of Sines

         1. Ambiguous case


B. Law of cosines

XI. Trig Identities


A. Sum and difference identities


B. Double and half-angle identities

XII. Inverse Trig Functions


A. Inverse relations and functions


B. Inverse sine and cosine functions


C. Solve trig equations using special angles


D. Solve trig equations using approximate solutions

