
Differential Equations - Spring 2012 - Final Exam - Review

Instructions: Complete all questions. You will be permitted to use one side of one 8 1
2

′′ × 11′′ sheet of paper of notes,
prepared by you in advance, as well as the table of Laplace transforms on page 317 of your textbook, which will be
provided for you on the day of the exam.

1. Find the solution to the initial value problem.

x′(t) = 2x + y; x(0) = 0
y′(t) = 8x; y(0) = −6

2. Find the specific solution to the separable differential equation with y(1) = 1; leave your answer in implicit
form.

dy

dx

(
xy − xy3

)
= 10 ln(x)

3. Find the general solution for the linear first-order differential equation.

y′ + tan(x)y = cos2(x)

4. Find the general solution to the following second order linear non-homogeneous equation. (You may use either
undetermined coefficients or variation of parameters for this problem.)

y′′ − y′ − 6y = e3t

5. A trust fund is created with an initial deposit of $500,000 and from then on earns interest at an annual rate
of 3%. If the trust beneficiary plans to take a regular salary from the trust to supplement her income, what is
the maximum possible annual salary she can take without causing the principal balance of the trust to shrink?
(Assume that all transactions occur continuously.)

6. Find the general solution to the equation

x′ =

[
−2 −1
1 −2

]
x

7. Determine whether the below equation is exact; if it is exact, find the general solution in implicit form.(
3x2 + 4y + 7y sin(xy)

)
dx + (4x + 7x sin(xy)) dy = 0

8. Find the Laplace transform of the function:

f(t) =

 0 0 ≤ t < 1
−1 1 ≤ t < π

3
sin(t− π

3 ) t ≥ π
3

9. Use Laplace transforms to solve the initial value problem:

y′′ − y = sin(t); y(0) = 0, y′(0) = 0

10. Use Laplace transforms to solve the initial value problem:

y′′ − 2y′ − 8y = 0; y(0) = 1, y′(0) = 0


