Course Title:  Pre-Calculus - Advanced Mathematics, Houghton Mifflin

Level:

Prerequisites: Algebra II/Trig

Course Syllabus – First Semester

I.
Linear and Quadratic Equations / Complex Numbers (Chapter 1)
11 days

A. Linear Equations Review

1. Intercepts and Points (1.1)

2. Slopes (1.2)

3. Equations of Lines (1.3)

4. Graphing and Models (1.4)

B. Complex Numbers (1.5)

1. Operations of addition, subtraction, multiplication, and division

2. Simplification

C. Solving Quadratic Equations (1.6)

1. Factoring / Zero Product Rule

2. Completing the Square

3. Quadratic Formula

D. Discriminant of (1.7)

E. Graphs of (1.8)

II.
Polynomial Functions (Chapter 2)




14 days

A. Classification of Polynomial Functions (2.1)

1. Classification vs. Graphs

2. Classification vs. Roots

B. Synthetic Substitution / Division (2.2)

C. Graphing Polynomial Functions (2.3)

D. Maximums and Minimums (2.4)

E. Fundamental Theorem of Algebra (2.6, 2.7)

1. Real Numbers

2. Complex Numbers

3. Irrational Numbers

III.
Inequalities (Chapter 3)





8 days

A. Linear Inequalities / Absolute Value (3.1)

B. Polynomial Inequalities in One Variable (3.2)

1. Solving

2. Graphing

C. Polynomial Inequalities in Two Variables (3.3)

1. Solving

2. Graphing

D. Linear Programming (3.4)

IV.
Functions (Chapter 4)






14 days

A. Domains / Range

B. Functions (4.1)

C. Operations of Functions (4.2)

1. Addition and Subtraction

2. Multiplication and Division

3. Composites

D. Reflections of Graphs / Symmetry (4.3)

E. Translating Graphs (4.4)

1. Amplitude

2. Period

3. Horizontal and Vertical Translation

F. Inverse Functions (4.5)

G. Functions of Two Variables (4.6)

H. Real World Applications of Functions (4.7)

V.
Exponents (Chapter 5)





12 days

A. Rules

B. Growth and Decay 

1. Integral Exponents (5.1)

2. Rational Exponents (5.2)

C. Exponential Functions (5.3)

D. The Function e (5.4)

E. Logarithmic Functions (5.5

F. Laws of Logarithms (5.6)

G. Exponential Equations / Changing Bases (5.7)

VI.
Analytic Geometry (Chapter 6)




10 days

A. Coordinate Proofs (6.1)

B. Equations of Circles (6.2)

C. Ellipses (6.3)

D. Hyperbolas (6.4)

E. Parabolas (6.5)

F. Systems of Second Degree Equations (6.6)

VII.
Trigonometric Functions (Chapter 7)




10 days

A. Radian Measure (7.1)

B. Sectors of Circles (7.2)

1. Arc Lengths

2. Areas

C. Sine / Cosine Functions (7.3)

1. Evaluation

2. Graphing (7.4)

3. Reference Angles

D. Tangent / Cotangent Functions (7.5)

1. Evaluation

2. Graphing

E. Secant / Cosecant Functions (7.5)

1. Evaluation

2. Graphing

F. Inverse Trig Functions (7.6)

Course Syllabus – Second Semester

I.
Trigonometric Equations (Chapter 8)




9 days

A. Simple Trigonometric Equations (8.1)

B. Rotation of Graphs (8.1)

C. Transformation of Sine / Cosine Functions (8.2)

D. Applications of Trigonometric Equations (8.3)

E. Trigonometric Identities (8.4)

II.
Triangle Trigonometry (Chapter 9)




9 days

A. Side Relationships of Right Triangles

B. Solving Right Triangles (9.1)

C. Area of a Triangle (9.2)

D. Law of Sines (9.3)

E. Law of Cosines (9.4)

F. Application of Trigonometry and Right Triangles (9.5)

1. Navigation

2. Surveying

3. Area of Polygons

III.
Trigonometric Formulas (Chapter 10)



9 days

A. Formulas for cos and sin (10.1)

B. Formulas for tan (10.2)

C. Double-Angle and Half-Angle Formulas (10.3)

D. Solving Trigonometric Equations (10.4)

1. Graphically

2. Algebraically

IV.
Polar Coordinates (Chapter 11)




7 days

A. Polar-rectangular Equations and Graphs (11.1)

B. Complex Numbers in Polar Form (11.2)

C. Powers of Complex Numbers (11.3)

D. Roots of Complex Numbers (11.4)

V. 
Vectors (Chapter 12)






8 days

A. Geometric Representation of Vectors (12.1)

1. Addition

2. Subtraction

3. Multiples of

4. Application of

B. Determinants (12.7, 12.8))

C. Cramers Rule

VII.
Sequences and Series (Chapter 13)




10 days

A. Sequences (13.1)

1. Arithmetic

2. Geometric

B. Recursive Definitions (13.2)

C. Sums of Series (13.3)

D. Limits of Infinite Sequences (13.4)

E. Sums of Infinite Geometric Series (13.5)

F. Sigma Notation (13.6)

VIII.
Matrices (Chapter 14)






9 days

A. Addition / Subtraction of Matrices (14.1)

B. Matrix Multiplication (14.2)

C. Applying Matrices to Linear Systems (14.3)

D. Applications of Matrices

1. Communication Matrices (14.4)

2. Transition Matrices (14.5)

3. Transformation Matrices (14.6)

IX. Combinatorics (Chapter 15)





10 days

A. Venn Diagrams (15.1)

B. Solving Counting Problems (15.2)

1. Multiplication

2. Addition

3. Complement

C. Permutations (15.4)

1. Repetition

2. Circular

D. Combinations (15.3)

X.
Probability (Chapter 16)





11 days

A. Introduction to Probability (16.1)

B. Probability of Two Events / Exclusive Events (16.2)

C. Binomial Probability Theorem (16.3)

D. Conditional Probability (16.4)

E. Working with Conditional Probability (16.5)

