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Course Outline for Mathematics 4

DIFFERENTIAL EQUATIONS

I. CATALOG DESCRIPTION:


MATH 4 — DIFFERENTIAL EQUATIONS — 3 units

Introduction to differential equations, including first and second order equations, series solutions. Laplace transforms, applications.  Prerequisite:  Mathematics 2 (completed with grade of “C” or higher).  3 hours.

II. NUMBER OF TIMES COURSE MAY BE TAKEN FOR CREDIT: One  

III. PREREQUISITE AND/OR ADVISORY SKILLS:

Before entering this course, the student should be able to:
A. understand the natural logarithmic function and its definition in terms of a Riemann integral;

B. define and differentiate inverse functions

C. apply inverse function theory to define and derive properties of the exponential function from the natural logarithm;

D. apply inverse function theory to the trigonometric functions obtaining their derivatives;

E. understand and use the hyperbolic functions and their inverses in differentiation and integration environments;

F. use standard techniques of integration such as integration by parts, trigonometric integrals, trigonometric substitution; partial fractions, rational functions of sine, cosine, etc;

G. evaluate limits using L’Hopital’s Rule;

H. evaluate improper integrals;

I. apply the calculus to describe particle motion in R2 and R3;
J. express analytic functions as a power series and Taylor’s series;

K. differentiate and integrate series.

IV. EXPECTED OUTCOMES FOR STUDENTS:

Upon completion of the course, the student should be able to
L. recognize certain types of differential equations describing physical problems in sciences and engineering;

M. verify that a given solution satisfies a given differential equation and interpret it geometrically when appropriate;

N. state the Existence and Uniqueness Theorem (for first order equations only );

O. recognize and solve differential equations in the following categories

1. First order equations

2. Higher order equations

3. Laplace Transforms

4. Series solutions near ordinary points

5. One of the following topics (instructor’s choice);

a. Series solutions near singular points

b. Systems of liner differential equations

c. Partial Differential Equations

P. Solve certain applications

6. Orthogonal trajectories

7. Growth, decay, cooling, circuits, etc

8. Mechanical vibrations.

V. CONTENT:

Q. Introduction

9. Classification and some origins of differential equations

10. Geometrical interpretation of equations and solutions

11. Definitions and examples of initial value problems, boundary value problems

12. Existence and Uniqueness Theorem (for first order equations only)

R. First Order Equations

13. Separable Equations

14. Homogeneous equations

15. Exact equations/Integrating factors

16. Linear Equations

17. Bernoulli equations

18. Equations reducible to first order (substitution)

19. Applications (orthogonal trajectories, growth, decay, cooling, circuits, etc.)

S. Higher Order Linear Equations with constant coefficients

20. Homogeneous equations

21. Nonhomogeneous equations by 

d. Undetermined coefficients

e. Variation of parameters

22. Applications of second order linear equations

f. Mechanical vibrations (undamped, damped, forced)

T. The Laplace Transform

U. Differential Equations with Variable Coefficients

23. Euler Equations

24. Series solutions near ordinary points

V. Choice of one of the following topics 

25. Series solutions near singular points

26. Systems of linear differential equations

27. Partial differential equations

g. Separation of variables

h. The heat or wave equation

i. Fourier Series

VI. METHODS OF INSTRUCTION:

W. Lecture/computer demonstrations

X. Collaborative Learning Activities where appropriate

VII. TYPICAL ASSIGNMENTS:

Y. Homework from text

28. Exercises section 2.2- 1-19 odd, 23, 25,35

Z. Collaborative Learning Activities

29. Solve 


VIII. EVALUATION:

AA. Homework-Solve 


AB. Quizzes

30. Solve the given initial value problems using Laplace Transforms





31. Solve the following system



AC. Examinations

32. We have two 100-gallon tanks.  Tank A is initially full of salt water with a salt concentration of 0.5 lb/gal.  Tank B is full of pure water.  Pure water enters tank A at 2 gal/min.  Water exits the well mixed tank A at 2 gal/min and flows into tank B.  Water also exits tank B at 2 gal/ min and flows out of the system.   Determine the differential equations and the initial conditions for the amount of salt in each tank.

33. Given the differential equation  

 . Find an integrating factor that is a function of x alone or y alone.  Show that this makes the equation exact.
IX. TYPICAL TEXTS:

AD. Zill, Differential Equations with Computer Lab Experiments, 2nd Edition. Brooks/Cole, 1998.

AE. Nagle, Fundamentals of Differential Equations, 5thEdition. Addison Wesley, 2000.

X. OTHER MATERIALS REQUIRED OF STUDENTS: 

A scientific or graphing calculator may be required.
Creation Date:


Revision Date:  12/98, 8/00


math4

_967910911.unknown

_974135202.unknown

_974459244.unknown

_974133842.unknown

_967910772.unknown

