Calculus Topics

Calculus is divided into two major topics: differentiation and integration.  We will start by investigating how calculus came to be and why it is so different from any other math.  We will then proceed to learn calculus.  We will review and then learn derivatives in the fall semester.  In the spring semester we will focus on integrals.
History of calculus
· Euclidian Geometry vs Cartesian Geometry
· Static math vs dynamic math
· Newton vs. Leibniz
Review
· Functions
· Graphing, Intercepts, and Symmetry (P.1)
· Linear Models and Rates of Change (P.2)
· Domain and Range (P.3)
· Composite Functions (P.3)
· Even and Odd functions (P.3)
· Asymptotes, Holes, and End Behavior
· Polar Coordinates
· Radians vs. Degrees
· Trigonometry
· Simplifying Basic Trig Expressions
· Trig Identities 
· Logarithms
· Simplifying Logs
· Natural Log
Derivatives
· Limits
· Evaluating  Limits Graphically and Numerically (1.2)
· The Tangent Line Problem (1.1)
· Evaluating Limits Analytically (1.3)
· Substitution
· Factoring
· Special Trig Functions
· Directional Limits (1.4)
· Infinite Limits (1.5)
· Definition of the Derivative (2.1)
· Finding a derivative using the definition of the derivative 
· Finding the equation of a tangent line
· Matching graphs of functions to graphs of derivatives
· Basic Derivatives
· Constant (2.2)
· Power rule (2.2)
· Coefficients (2.2)
· Sum and Difference Rules (2.2)
· Sine and cosine (2.2)
· Natural Exponents (5.4)
· More Complex Derivatives
· Power Rule (2.3)
· Quotient Rule (2.3)
· tan, cot, sec, csc (2.3)
· Higher order derivatives f’’, f’’’ (2.3)
· The Chain Rule (2.4)
· Logarithmic Functions (5.1, 5.5)
· Implicit differentiation (2.5)
· Applications of Differentiation
· Related Rates (2.6)
· Extrema(3.1)
· Mean Value Theorem (3.2)
· First Derivative Test: Increasing vs Decreasing (3.3)
· Second Derivative Test: Concavity (3.4)
· Optimization (3.7)
Integrals
· Sums (4.2)
· Sigma notation/Summation Formulas
· Area under a curve
· Basic Integration
· Anti-derivative and basic rules (4.1)
· Integrating Natural Exponent (5.4)
· Indefinite Integration and Specific Solutions (4.1)
· Definite Integrals and the Fundamental Theorem of Calculus (4.3 and 4.4)
· Average Value of a Function (4.4)
· More Complex Integration
· Substitution (4.5)
· Substitution with Definite Integrals (4.5)
· Integrating Even and Odd Functions (4.5)
· Natural Logs (5.2)
· Exponentials, not base e (5.5)
· Integration by Parts (7.2)
· Applications Of Integrals
· Area Between Two Curves (6.1)
· On an Interval
· Between Intersections
· Volume
· Disc Method (6.2)
· Shell Method (6.3)
Extras (if we have time)
· Differential Equations (5.6-5.7)
· Inverse Trig Functions (5.8-5.9)
· Hyperbolic Functions (5.10)
· Work (6.5)
· Fluid Pressure and Force (6.7)
· Integrals of Trig Functions Raised to Powers (7.3)
· Partial Fractions (7.5)

