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3. [15 points] For all of the following, the equations are linear, constant-coefficient, and second-
order, with the coefficient of y′′ picked to be one.

a. [5 points] If the differential equation is nonhomogeneous and the general solution is
y = c1e

−2t + c2e
−3t + 4 cos(2t), what is the differential equation?
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b. [5 points] If the graph to the right shows the movement
of a unit mass on a spring with damping constant 2, set
in motion with an initial velocity of 1 m/s, write an init-
ial value problem modeling the position of the mass.

c. [5 points] Consider the (linear, constant-coefficient. . . ) equation L[y] = 0 and the equiv-
alent system x

′ = Ax. If one solution to the equation L[y] = 0 is y = e−t, what is a
corresponding solution to the system? If the coefficient of y in the equation is 3, what is
the differential equation?

University of Michigan Department of Mathematics Fall, 2017 Math 216 Exam 2 Problem 3


