
Math 285: Sample Exam 2 Version A

1. Find the unique solution to the Cauchy-Euler equation

x2y′′ + xy′ − 4y = 0 where y(1) = 3 and y′(1) = 2.
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2. Use algebra and theorems on the last page to find

(i) L
{
t2 − e−9t + 5

}
(s)

(ii) L−1
{2s− 6

s2 + 9

}
(t)
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3. Use the provided theorems to find

(i) L
{
et sin 3t

}
(s).

(ii) L
{∫ t

0

e−τ cos τ dτ

}
(s).
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4. Use the provided theorems to solve the initial-value problem

y′′ + y = δ(t− 2π) where y(0) = 0 and y′(0) = 1.
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5. Write the system

dX

dt
=

[
4 2
−1 3

]
X +

[
1
−1

]
et

without the use of matrices.

6. The matrix

A =



−1 1 0
1 2 1
0 3 −1




has eigenvectors

K1 =




1
−1
3


 , K2 =




1
0
−1


 and K3 =



1
4
3




with corresponding eigenvalues λ1 = −2, λ2 = −1 and λ3 = 3. Find
the general solution to dX/dt = AX.
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