Algebra II and Trigonometry
Webutuck Central School District
Algebra II and Trigonometry is the third course of the three units of credit required of a Regents diploma.  This course is a continuation and extension of the two courses that preceded it.  While developing the algebraic techniques that will be required of those students that continue their study of mathematics, this course is also intended to continue developing alternative solution strategies and algorithms.   
RELATIONS AND FUNCTIONS

· Relations and Functions 

· Know and apply definitions of relations, functions, domain and range through sets equations and graphs.

· Applying the vertical/horizontal line tests.

· Function notation 

· Determine the domain and range of the function

· Linear functions and direct variation 

· Absolute value functions 

· Polynomial functions 

· One to one functions 

· Applying reflections, translation and dilations to functions.

· Composition of Functions 

· Notation for composition of functions.

· Evaluating the composition of functions.

· Write a composition of functions as a single function.

· Find the inverse of a function algebraically

· Reflection in the line y = x and how this relates to inverses.

· Circles 

· The center of a circle as an ordered pair

· Write the equation of a circle given the graph or the center and radius

· Graphing a circle on paper and using a graphing calculator

· Applying reflections 

TRIGONOMETRIC FUNCTIONS 

· The Unit Circle, Sine, and Cosine 

· ( x, y ) ( (cos( , sin( )

· Special right angles and exact values for the special right triangles
· Quadrantal and reference angles.

· Conterminal angle with positive and negative angle measures

· The Tangent Function 

· The Reciprocal Trigonometric Functions 

· Define co-functions and reciprocal functions

· Find all trig functions values given one tri function and a quadrant or two trig functions.

· Solve for simplest radical form (exact value) and decimal equivalents
· Convert between degrees and radians  

· Arc lengths 

· ( = s/r, or equivalent forms using radian measure.

GRAPHS OF TRIGONOMETRIC FUNCTIONS 
· Graph of the Sine and Cosine functions
· Sketching utilizing the unit circle values

· Amplitude, Period, and Phase Shift 

· y = a sin b(x + c) or y = a cos b(x + c) where,
· “a” represents the amplitude
· “b” represents the frequency (to find the period)
· “c” represents the phase sift. 
· Writing the Equation of a Sine or Cosine Graph 

· Graph of the Tangent Function 
· Utilize the graphing calculator to see the graph of the trig functions

· Locate asymptotes, domain, period and cycles of the trig functions
· Graphs of the Reciprocal Functions 
· Utilize the graphing calculator to see the graphs of reciprocal functions

· Locate asymptotes, domain, period and cycles of reciprocal functions
· Graphs of Inverse Trigonometric Functions 
· Graph the inverses of sin, cos and tan

· Utilize inverse notations.

· Determine if the inverses are functions

· Determine domain restrictions.

· Apply concepts from trig graphs to real-life word problems

RATIONAL NUMBERS 

· Rational Numbers 
· Simplifying Rational Expressions and identify when it is undefined

· Factor Polynomial expressions completely

· Multiplying and dividing rational expressions

· Adding and subtracting rational expressions 

· Ratio and Proportion 

· Complex rational expressions 

· Solving Rational Equations and Inequalities

· Solve by multiplying every tem by the LCD 

· Cross multiply to solve proportion

· Solving Absolute Value Equations and Inequalities 
· Define absolute value

· Algebraic and graphic solutions

· and vs. or
REAL NUMBERS AND RADICALS 
· Simplifying Radicals 
· Factors of the radicand
· Adding and subtracting radicals 

· Multiplying radicals 
· Dividing radicals 

· Rationalizing a Denominator
· Conjugate pairs

· Simplest radical form

· Solving Racial Equations

EXPONENTIAL FUNCTIONS 

· Laws of Exponents 

· Product of powers

· Power to a power

· Quotient of powers

· Zero power

· Power of a product

· Power of a quotient

· Negative exponents

· Fractional and negative exponents
· Evaluate an expression with fractional exponents

· Converting between fractional exponents and radical form.

· Exponential Functions and Their Graphs 

· Solving equations involving exponents 

· Evaluate exponential expressions involving base e

· Graph exponential functions in the form y = abx, including base e

· Solving Exponential Equations 

· Express both sides of an equation in terms of the same base

· Solve the resulting equations when the exponents are set equal to each other.

· Applications of Exponential Functions

LOGARITHMIC FUNCTIONS 
· Logarithmic Form of an Exponential Equation

· Convert between exponential and logarithmic form

· Solve basic equations by converting to exponential form

· Logarithmic Relationships

· Properties of Logs

· Product Property

· Quotient Property

· Power Property

· Common Logarithms and Natural Logarithms 

· Logarithmic Equations

· Solve equations without common bases

· Solve Logarithmic equations using properties of logarithms

· Solve application problems that require the use of logarithms

· Model data with an exponential/logarithmic regression equation.

QUADRATIC FUNCTIONS AND COMPLEX NUMBERS 

· Roots of a Quadratic Equation 

· The Quadratic Formula 

· The Discriminant 

· Axis of symmetry
· Nature of the roots

· Writing equations using the sum and product of the roots

· The Complex Numbers 

· Introduce imaginary numbers (i)

· Powers of i and the cyclical nature of power of i
· Define complex numbers as a vector as well the in standard form

· Operations with Complex Numbers  (addition, subtraction, multiplication, division)
Continued

· Complex Roots of a Quadratic Equation 

· Solving Higher Degree Polynomial Equations 

· Solving Algebraically as well as graphically

· Regression equations 

· Interpreting solutions from a graph

· Solutions of Systems of Equations and Inequalities

· Solving Algebraically as well as graphically

· Checking for extraneous solutions

TRIGONOMETRIC IDENTITIES AND EQUATIONS 

· Basic Identities 

· Proving an identity 

· Standard Pythagorean identity  ( sin2( + cos2( = 1 )
· Derive the other two identities from the standard

· Sum and Difference of Angle Formulas

· Cosine (A - B) and Cosine (A + B) 

· Sine (A - B) and Sine (A + B) 

· Tangent (A - B) and Tangent (A + B)

· Functions of Double Angles and Functions of  Half Angles

· sin2A, three cos2A formulas, tan2A

· sin½A, cos½A, tan½A 

TRIGONOMETRIC APPLICATIONS 
· Law of Cosines and Law of Sines

· Find a missing side given two angles and a side

· Find a missing angle given two sides and a angle

· Find an angle given three sides

· Find a missing side given two sides and an angle.

· Forces and vectors

· Angles of elevation and depression. 

· Area of a Triangle 

· The Ambiguous Case

· Solve trigonometric equations from 0° to 360°

SEQUENCES AND SERIES
· Arithmetic and Geometric Sequences 

· Arithmetic, Geometric and Infinite Series 

· Sigma Notation 

PROBABILITY AND THE BINOMIAL THEOREM 

· Permutations and Combinations 

· Simple probability 

· Probability with two outcomes 

· Understand the formula(s) notation and apply the formulas

· Use permutations and combinations of compound events.

· Fundamental counting principle

· The Binomial Theorem

· Expand binomials using the binomial theorem and find specific terms of the expansion.

· Find the probability of exactly, at least, at most of r success in n trials

STATISTICS 

· Measures of Central Tendency 

· Mean

· Median

· Mode

· Measures of Central Tendency for Grouped Data 

· Normal Distribution

· Measures of Dispersion 

· Variance and Standard Deviation 

· Apply the normal distribution curve to word problems involving real life data
· Non-Linear Regression 

· Determine the appropriate regression model from a scatter plot

· Utilize the graphing calculator to determine the function for the regression model

· Use the found function to evaluate and predict real world situations

· Define correlation coefficient 

· Use the correlation coefficient to determine the strength of a linear relationship
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