Math 321, Winter 2003

Differential Equations

Exam 3

1. [12 pts]  Find the first four terms in the power series solution of the initial value problem:

y’’(t) + t y(t) = 0

                                                       y(0) = 1,   y’(0) = –2 

2. [12pts] Find the general solution to the following system of equations:

x’(t) = y(t) – 2x(t)

y’(t) = x(t) – 2y(t)

and draw a phase diagram to illustrate the long term behavior of the solutions.

3. [13 pts] Find the recursion for the coefficients of the Taylor series solution of the differential equation

y’’(t) + t2 y’(t) + t y(t) = 0

around the point  t = 1.

(Note: You DO NOT need to find any particular number of terms, just find the recursion.)

4. [13pts] Consider the system of equations

x’(t) = ( x(t) – 2 y(t)

                                                        y’(t) =  x(t).

Describe the changes in the behavior of solutions for various values of (.  Include a list of the particular values of ( at which the quality of the solutions changes.  These qualitative changes may include such things as “changing from oscillating to non-oscillating functions” or “changing from functions which blow up as  t ( (, to functions that decay to zero as t ( (”.  
