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1. (10 points) The linear second-order partial differential equation
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where A, B, C, D, E, F, and G are real constants, is said to be

• . . . . . . . . . . . . . . . . . . . . . . . . if B2 − 4AC < 0,

• . . . . . . . . . . . . . . . . . . . . . . . . if B2 − 4AC = 0,

• . . . . . . . . . . . . . . . . . . . . . . . . if B2 − 4AC > 0.

2. (15 points) Using the Laplace transform, solve the first-order ODE

dy

dt
+ 2y = 0, y(0) = 5
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3. (25 points) Determine the output y(t) of an underdamped second-order system with the nonrepeating
square-wave input w(t) shown in Figure 1.

Figure 1: Nonrepeating square-wave
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4. (25 points) Solve
dx

dt
= Ax

where

x(0) =

vs
0
0


and

A =
−1

4RC

2 1 1
1 2 1
1 1 2


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5. (25 points) Find the steady-state solution to(
ẋ1
ẋ2

)
=

(
1 − 1
3 − 2

)(
x1
x2

)
+

(
2
−1

)
t sin 2t

Hint: The above equation is of the form ẋ = Ax + bt sinωt. Therefore, the students are advised to
try the solution x(t) = (ct+ d) sinωt+(et+ f) cosωt according to the matrix undetermined coefficients
method.
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