The Calculus

Chapter Four Syllabus

Applications of Derivatives

Section 4.1:  Maxima, Minima, and the Mean Value Theorem

· Maxima and Minima – Local and Absolute

· The First derivative Theorem

· Rolle’s Theorem

· The Mean Value Theorem

· Physical Interpretation

· The First Corollary – A Test for Increasing and Decreasing

· Problems: p. 270: 1, 4, 8, 13, 19, 23, 27, 37, 38, 43

Section 4.2:  Predicting Hidden Behavior

· The First Derivative

· The Second Derivative Test for Concavity

· Points of Inflection

· Confirming Computer-generated Graphs

· The First Derivative Test for Local Extreme Values

· The Second Derivative Test for Local Extreme Values

· Problems: p. 282: 3, 7, 15, 27, 29, 33, 45, 49

Section 4.3:  Polynomial Functions,  and Optimization

· Polynomial Functions

· Optimization

· Optimization Example from Mathematics

· Optimization Example from Industry

· Problems: p. 293: 15, 20, 33, 37, 40, 43, 51, 63

***** Test on Sections 4.1, 4.2, 4.3 *****

Section 4.4: Rational Functions and Economic Applications

· Complete Graphs of Rational Functions

· Optimization Examples from Industry

· Cost and Revenue in Economics

· Modeling Discrete Phenomena with Differentiable Functions

· Problems: p. 305: 3, 5, 21, 27, 37, 42

Section 4.5:  Radical and Transcendental Functions

· Radical Functions

· Trigonometric Functions

· Exponential and Logarithmic Functions

· Problems: p. 314: 7, 15, 19, 49, 58, 69

Section 4.6:  Related Rates of Change

· The Soap Bubble

· Visualizing Relationships

· The Cylindrical Tank

· A Rising Balloon

· The Conical Tank

· Truck Convoys

· Modeling Related Motion-The Sliding Ladder

· Problems: p. 324: 1, 9, 14, 17, 22, 30

Section 4.7:  Antiderivatives, Initial Value Problems and Mathematical

 Modeling

· The Second and Third Corollaries of the Mean Value Theorem

· Finding Antiderivatives

· Differential Equations and Initial-Value Problems

· Solution Curves

· Slope Fields

· Mathematical Modeling

· Computer Simulation

· Models in Biology

· Problems: p. 339: 1, 5, 9, 11, 13, 25, 31, 35, 39

***** Test on Sections 4.4 – 4.7 *****
