MaATH 204: Differential Equations

Midterm 2 - Fall 2014
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Midterm 2

Problem 1. (25 points) Find the general solution of
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in terms of a power series about 0. Determine the radius of convergence for this general solution.
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Problem 2. (25 points) Solve the following initial value problem using the Laplace transform.

(+) %‘% w(t)e'™ y(0) =1, y'(0) =0
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Problem 3. (15 points) This question concerns the initial value problem

{ $a ]a;+aﬁ+by—f(t); y(0) =0, ¥'(0) =0

where a,b € R are constants. Above, f: R — R is a given continuous function such that 0 < f (t) <e*
for all £ € R and for some constant ¢ € R. Suppose that
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is the solution of this initial value problem for g(t) = e sin(t). Determine the values of the constants
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Problem 4.

(a) (15 points) Find the general solution of the following homogeneous system.
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(b) (20 points) Find the general solution of the following nonhomogeneous system.

dx
d—tl = —Txy + 625 + et
dz.
— = 621+ 20+ 27
Note: Part (a) concerns the associated homogeneous system.
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