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INSTRUCTIONS: There are 10
problems worth 11 points each.
You may eliminate any one prob-
lem, or I will count your best 9
out of 10. You may use one sheet
(8.5” × 11”) of your own prepared
notes/formulas.

No use of a calculator, text
book, smart device, or other
resource is permitted. Illicit
use of any additional resource
will result in a grade of zero on
this exam as well as a formal
allegation of academic miscon-
duct. Show all of your work on
the paper provided to receive full
credit.



(1) Find the general solution of the first order differential equation using any applicable
technique.

dy

dx
+2y = e−2x sinx y(0) = 2

(2) Solve the first order IVP using any applicable technique. You may provide an implicit
or explicit solution, your choice.

dy

dx
= (x2+1) sec y, y(0) =

π

2



(3) Solve the initial value problem using any applicable technique.

y′′−y′−6y = 0, y(0) = 3, y′(0) = 4

(4) One solution of the homogeneous equation is given. Find a second, linearly independent
solution.

y′′−1

x
y′+4x2y = 0, y1(x) = cos(x2)



(5) Consider the second order nonhomogeneous equation y′′ + 9y = g(x). For each possible
function g, determine the form of the particular solution when using the method of unde-
termined coefficients. Do not solve for any coefficients A,B, etc.

(a) g(x) = x sin(3x)

(b) g(x) = e3x + e−3x

(c) g(x) = x2 cos(πx)



(6) An LC series circuit has inductance 1 henry and capacitance 0.1 farads. A constant
voltage of 200 volts is applied for 4 seconds and is then turned off. If the initial charge on
the capacitor q(0) = 0 and the initial current i(0) = 0, use Laplace transforms to determine
the charge for t > 0. Note that q satisfies the IVP

d2q

dt2
+ 10q =

{
200, 0 ≤ t < 4
0, t ≥ 4

q(0) = 0, q′(0) = 0



(7) Find the general solution of the second order nonhomogeneous equation. The solutions,
{y1, y2}, to the associated homogeneous equation are given.

y′′ +
1

x
y′ − 9

x2
y = 36x, y1(x) = x3, y2(x) =

1

x3



(8) Use the method of Laplace transforms to solve the IVP. (Note: Solutions not obtained
using Laplace transforms will not be considered.)

y′′ − 5y′ + 6y = 18, y(0) = 0, y′(0) = 0



(9) Use the method of Laplace transforms to solve the IVP. (Note: Solutions not obtained
using Laplace transforms will not be considered.)

y′′ − 8y′ + 16y = 20t3e4t, y(0) = −1, y′(0) = −4



(10) Use the additional information given along with the table of Laplace transforms to find
the indicated Laplace transform or inverse transform.

(a) The Laplace transform of f(t) =
√
t is known. In fact L

{√
t
}

=
√
π

2s3/2
. Use this to

evaluate

L −1
{ √

π

2(s+ 1)3/2

}

(b) If L {f(t)} = F (s), then L {tf(t)} = −F ′(s). Use this to evaluate

L {t sin(πt)}


