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INSTRUCTIONS: There are 7
problems; the point values are
listed with the problems. 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) (15 points) Characterize each first order differential equation. In particular, identify the
equation as being

(a) Separable

(b) Linear

(c) Bernoulli

(d) Exact

You can identify the type using (a),...,(d). It is possible that an equation may be of more
than one type. For example, if an equation is both linear and separable, “(a) and (b)” would
be the correct answer. You are not being asked to solve any of these equations.
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(2) (10 points) (a) Determine whether the function y = xe2x is a solution of the differential
equation

y′′ − 4y′ + 4y = 0

(b) (10 points) Determine whether the function y = ln(3x) is a solution of the differential
equation

x2y′′ + xy′ + y = 0

(3) (5 points) Find an integrating factor µ(y) that could be used to make the differential
equation exact. You are only being asked for the integrating factor. You do not
have to solve the equation.

y dx+(4x−6y) dy = 0



(4) (15 points) Solve the initial value problem. (You may provide an implicit or explicit
solution, your choice.)

dy

dx
= e−x cos2 y, y(0) = 0

(5) (15 points) Show that the equation is exact, and solve the differential equation.

(cosx−y) dx+(ey−x) dy = 0



(6) (15 points) Find the general solution of the differential equation.
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(7) (15 points) Solve the first order differential equation.
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