Math 321, Winter 2003

Differential Equations

Exam 4

1. [8 pts] Suppose that the LaPlace transform of f(t) is

L(f(t)) = F(s) = [4s2 + 3] / [4s4 + s2]

What is the function f(t)?
2. [8 pts] Consider the initial value problem

y’’ + 2y’ – y = cos(5t);
y(0)=1;  y’(0) = 2.

Let Y(s) = L(y(t)) be the LaPlace transform of the solution to the initial value problem.  Compute the function Y(s).  [Note:  You are NOT required to determine y(t)].

3. [6 pts] Compute L(g(t)) if

	g(t) = 
	{
	 1   if 0 ( t ( 5

	
	
	0   if t > 5


                                           t

4. [6 pts]  Suppose g(t) =  (  f(x)  dx

                                          0

Prove that L(g(t)) = (1/s) L(f(t)).

[Hint: Integration by parts and the Fundamental Theorem of Calculus may prove useful].

5. [12 pts] Find the solution to the following system of equations

x’(t) = x(t) + y(t)

y’(t) = 3x(t) – y(t)

with initial conditions x(0) = 4  and  y(0) = 2.

Also determine the behavior of y(t), x(t), and (y(t) / x(t)) as t ( (.

