Math 321 – Differential Equations

Winter 2006

Exam #3

1a. [3pts] On what interval should the Taylor series solution to the initial value problem

(t – 2)y’’(t) + y’(t) + y(t) = t2 ;
y(0) = 1; y’(0)=2

converge?

1b. [9pts] Find the first four non-zero terms to the Taylor series solution 

2a. [4pts] Find all eigenvalues and eigenvectors of the matrix

 1   1

                                                                     4   1

2b. [6pts] Find the general solution to the following system of 1st order differential equations.





x ‘(t)  =   x(t) + y(t)






y ‘(t)  = 4x(t) + y(t)

2c. [3pts] Plot the set of solutions from (2b) above in a phase plane diagram.  Which direction represents a stable equilibrium?

3. The three problem parts below are unrelated, but work through three aspects of solving a differential equation using LaPlace transforms.

3a. [5pts] Take the LaPlace transform of              y’’(t) + 3y’(t) – 5y(t) = e2t
to turn it into an ordinary equation in terms of Y(s) = L{y(t)}.

Then solve this equation for Y(s).

3b. [5pts] Use the method of partial fractions to rewrite the expression

(2s + 3) / (s (s2 + 1))

as the sum of two terms – one with denominator (s) and one with denominator (s2 + 1).

3c. [5pts] Compute L–1{Y(s)} if Y(s) = (4s – 7) / (s2 + 4s + 8).

