MA364 Block 2

Ordinary Differential Equations

Lesson Objectives

1. Classify ordinary differential equations by order, linearity, homogeneity, and type of coefficients.  Understand why classification of ODE’s is fundamental.

2. Recall how to set up ODEs with free body diagram and Newton’s second law.
3. Use direction fields to qualitatively understand some of the possible features of time evolving nonlinear ODEs, such as sensitive dependence on initial conditions and asymptotic solutions.

4. Be able to recognize and solve separable ODEs by hand.
5. Be able to recognize and directly integrate exact ODEs by hand.  Understand the concept of an integrating factor and how it is used (such as may be seen on the FE).
6. Be able to solve first and second order linear constant coefficient homogeneous ODEs by hand (using eigenvalues of the characteristic polynomial).  
7. Know the three conditions for and the behavior of the three types of damping – under, critical, and over – in a second order constant coefficient linear ODE.

8. Solve second order linear constant coefficient nonhomogeneous ODEs using forced oscillations.
9. Recognize and set up a differential equation that demonstrates resonance or beats as its output.

10. Analyze and explain the notion of maximum response for a Forced Vibration single-degree-of-freedom system (SDOFS).

11. Familiarization with Variation of Parameters
