Chapter 11:  Sequences and Series 

Section 11.1:  Modeling with Differential Equations
SOLs:  APC.15:  The student will apply the definite integral to solve problems.  These problems will include finding distance traveled on a line and velocity from acceleration with initial conditions, growth and decay problems, solutions of separable differential equations, …
Objectives:  Students will be able to:  


Identify the order of a differential equation

Test to see if a given solution is a solution to a differential equation

Use Newton’s Law of Cooling to solve problems

Vocabulary:  

Differential Equation – an equation that involves a derivative
Order – the highest derivative involved in the differential equation

Solution – a function that satisfies the differential equation

Initial condition – allows the user to find the particular solution from a family of solutions
Equilibrium – a steady state condition with neither growth nor decay
Key Concept:
.
.
Concept Summary:


Differential equations involve derivatives

Order is determined by highest derivative involved in equation


Newton’s Law of Cooling has a wide variety of uses
Homework:  
Read:  Section 11.2
Section 9.2:  Direction Fields and Euler’s Method
SOLs:  APC.15:  The student will apply the definite integral to solve problems.  These problems will include finding distance traveled on a line and velocity from acceleration with initial conditions, growth and decay problems, solutions of separable differential equations, …

Objectives:  Students will be able to:  


Understand Slope fields and solutions with initial conditions

Solve differential equations using Euler’s Method
Vocabulary:  None new
Key Concepts:

Homework – 
                       Read:  Section 11.3/4
Section 11.4:  Separable Equations
SOLs:  APC.15:  The student will apply the definite integral to solve problems.  These problems will include finding distance traveled on a line and velocity from acceleration with initial conditions, growth and decay problems, solutions of separable differential equations, ….

Objectives:  Students will be able to:  


Solve separable differential equations
Vocabulary:  

Separable equation – is a first order differentiable equation that can be separated into a function of y times a function of x


Orthogonal trajectories – is a curve that intersects each curve of the family orthogonally (at right angles) [note: we will not use it in our class, but it has lots of applications in physics!]
Key Concept:

Homework – Problems:  
                       Read:  Section 11.5
Section 11.5:  Exponential Growth and Decay 
SOLs:  APC.15:  The student will apply the definite integral to solve problems.  These problems will include finding distance traveled on a line and velocity from acceleration with initial conditions, growth and decay problems, solutions of separable differential equations, ….

Objectives:  Students will be able to:  


Solve exponential growth and decay problems involving differential equations
Vocabulary:  

Indefinite Integral – is a function or a family of functions
Distance – the total distance traveled by an object between two points in time
Displacement – the net change in position between two points in time 

Key Concept: 
Homework – Problems:  
                       Read:  11.6
Section 11.6:  Logistic Growth
SOLs:  APC.15:  The student will apply the definite integral to solve problems.  These problems will include finding distance traveled on a line and velocity from acceleration with initial conditions, growth and decay problems, solutions of separable differential equations, ….

Objectives:  Students will be able to:  


Use the logistic growth equations to solve problems involving constrained populations
Vocabulary:  


Carry capacity – the maximum size of a population that is supportable given various constraints (food, etc)
Key Concept:

Homework – Problems:  
                       Read:  section 11.7
Section 11.7:  Linear Equations
SOLs:  APC.15:  The student will apply the definite integral to solve problems.  These problems will include finding distance traveled on a line and velocity from acceleration with initial conditions, growth and decay problems, solutions of separable differential equations, ….

Objectives:  Students will be able to:  


Solve linear differential equation problems
Vocabulary:  


None

Homework – Problems:  
                       Read:  Study for Chapter 11 Test





















































































































































































