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1. Find the general solution of

y′′ + 9y = sec2 3t.

2. Solve
y(4) + 9y(3) + 28y′′ + 36y′ + 16y = 0, y(0) = y′(0) = y′′(0) = 0, y(3)(0) = 1

3. Sometimes a differential equation of the form y′′ + p(t)y′ + q(t)y = 0 can be turned into
one with constant coefficients by means of a change of independent variable. In particular,
consider

t2
d2y

dt2
+ αt

dy

dt
+ βy = 0,

where α and β are real constants.
(a) Let x = log t. Compute dy

dt
and d2y

dt2
in terms of dy

dx
and d2y

dx2 .
(b) Show that the original differential equation becomes

d2y

dx2 + (α− 1)dy
dx

+ βy = 0.

This differential equation can be solved, and then the substitution x = log t gives the
general solution of the original equation.

(c) Solve t2y′′ + ty′ + y = 0.
4. This problem shows one more way to find a second fundamental solution of the second-order
differential equation ay′′ + by′ + cy = 0 once we have found one.

Suppose that ax2 + bx+ c = a(x− r1)2. Let L[y] = ay′′ + by′ + cy, and let r be a variable.
(a) Verify that

(1) L[ert] = a(r − r1)2ert.

(b) Now, differentiate (1) with respect to r, and interchange the order of differentiation
with respect to r and t and verify the following computation:

(2) L[tert] = L

[
∂

∂r
ert

]
= ∂

∂r
L[ert] = atert(r − r1)2 + 2aert(r − r1).

The right-hand side of (2) is 0 when r = r1. Why does this show that ter1t is a second
solution of L[y] = 0?


