AP Calculus

Midterm Exam 2 Topics

Chapter 1:  A Library of Functions

· Terminology

· Domain/Range

· Increasing/Decreasing

· Odd/Even

· Concavity

· Asymptotes

· Linear Functions

· Slope, y-intercept

· Grow by equal amounts in equal times

· Exponential Functions

· Growth/Decay

· Doubling time/Half-life

· Grow by equal percentages in equal times

· Power Functions

· Fractional powers

· Negative Powers

· Log Functions

· Natural log

· Properties

· Trig Functions

· Sine, Cosine, Tangent

· Amplitude, period

· Arcsine, Arctangent

· Polynomial and Rational Functions

· Asymptotes

· Zeros

· New Functions from Old

· Inverse functions (algebraic and graphical)

· Composition of Functions

· Transformations (shift, stretch, shrink, flip)

· Dominance of Functions

· Families of Functions

· Continuity

· Graphical Interpretation

· Definition; proving continuity

Chapter 2:  The Derivative

· Rate of Change

· Average

· Instantaneous

· Graphical interpretation

· Definition of Derivative

· Difference Quotient

· Limit definition

· Graphical interpretation (secant/tangent)

· Estimating and Computing Derivatives

· Graphs, tables, formulae

· Use definition to algebraically find derivatives of functions

· Derivatives of constant, linear, and power functions

· Interpretation of Derivatives

· Rate of Change

· Instantaneous Velocity

· (Calculus) Slope

· Derivatives and Functions

· Increasing/Decreasing

· Concavity

· Sketch graph of f’ from graph of f and vice versa

· Limits and Continuity

· Definition of Limit

· Properties of limits

· Limits at infinity

· Definition of continuity

· Properties of continuous functions

· Continuity of composite functions

Chapter 3:  Short-Cuts to Differentiation

· Elementary Functions

· Power, polynomial, exponential, log, trig, inverse trig

· Derivatives of Sums, Quotients, and Constant Multiples

· Product and Quotient Rules

· Chain Rule

· Implicit Differentiation

· Working with derivatives

· Tangent line approximations

· Local linearity

· L’Hopital’s Rule

Chapter 4:  Using the Derivative

· Local Extrema

· Critical points

· Maximum/Minimum

· Tests for local max/min

· Second Derivative

· Concavity

· Inflection points

· Second derivative test

· Optimization

· Global extremum

· Modeling problems

· Related Rate problems

· Upper and lower bounds

· Marginality

· Cost/revenue functions

· Marginal cost/revenue

· Profit

· Maximizing profit

· Mean Value Theorem

Chapter 5:  The Definite Integral

· Left-hand sums; Right-hand sums


· Graphical Depiction

· Computing by hand

· Overestimate/Underestimate/Increasing/Decreasing


· Riemann Sum as a limit of RHS and LHS

· Graphical Depiction

· Limiting Process/partitions (subintervals)

· Interpretations of Definite Integral

· Total accumulated change from rate of change

· Area

· Average Value of a Function on a Given Interval

· Fundamental Theorem of the Calculus

· Meaning

· Development

· Mean Value Theorem for Integrals

· Meaning

· Graphical Depiction

· Estimating Values of Definite Integrals from a Graph

· Properties of Integrals/Comparing Integrals

Chapter 6:  Constructing Antiderivatives

· Constructing antiderivatives


· Graphically

· Numerically

· Analytically


· Families of antiderivatives

· Indefinite integral

· Differential equations

· General solutions/families of functions

· Initial value problems/specific solutions

· Second Fundamental Theorem of the Calculus
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