Syllabus for APSI Center for Teaching and Learning June 2010

The following syllabus lays out a rough schedule for the four days of the summer institute. It can be adjusted based on the needs and desires of the group.
Day 1:
Functions, Graphs, Limits & Derivatives



Limits of functions and their relationship to asymptotic behavior



Derivatives




Concept of a derivative




Derivative at a point




Derivative as a function




Derivative formulas




Second derivatives 



Slopefields


Numerical derivatives on the calculator
Day 2:
Derivatives



Applications of the derivative




Relationships between f, f’ and f”




Mean Value Theorem




Optimization




Related rates


Derivatives of parametric equations



Implicit differentiation



Euler lines

Day 3: Integrals






Reimann sums



Interpretations and properties of definite integrals



Integration techniques




Formulas




Parts




Partial fractions



Improper integrals




L’Hopital’s Rule



Application of integrals



Position, Velocity, Acceleration




Area



Volume




Length of a curve




Work




Numerical approximations of integrals



Fundamental theorem of calculus

Day 4:
Series



Polynomial approximations and series




Concept of convergent series




Convergence tests





LaGrange error approximation




Differentiation of series




Integration of series




Euler’s formula




Parametric, polar and vector functions
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