
Math 222 Exam 2, March 8, 2017

Read each problem carefully. Show all your work. Turn o↵ your phones. No calculators!

1. (15 points) Solve the IVP:

y00 + 2y0 + 5y = 0, y(0) = 5, y0(0) = 7.

Describe the solution behavior as t ! 1.

2. Consider the IVP
t2y00 + 5ty0 + 4y = 0, y(1) = 0, y0(1) = 1.

(a) (5 points) Show that y1 = t�2 is a solution to the above equation.

(b) (10 points) Find a second independent fundamental solution, and then solve the
IVP.

3. (a) (8 points) Find the general solution to the di↵erential equation

y00 � 2y0 � 3y = 3te2t.

(b) (7 points) Find a suitable form for the solution of the di↵erential equation using
the method of undetermined coe�cients but DO NOT solve for the coe�cients:

y00 � 5y0 + 6y = et cos 2t+ e2t(3t+ 4) sin t+ 12t2e�t.

4. (15 points) Solve the IVP

y00 + 2y0 + y = t�1e�t, y(1) = 1, y0(1) = 0.

Describe the solution behavior as t ! 1.

5. A mass weighing 4 lb is attached to a vertical spring of constant k = 2 lb/ft. After the
mass comes to rest, it is pulled down 1 foot and released with an upward velocity of 4
ft/s. In these units the gravitational acceleration is g = 32.

(15 points) If there is no damping, determine the position u(t) of the mass at any time.
Find the amplitude, period and phase angle of the motion. Note that

cos(B � C) = cosB cosC + sinB sinC.



6. Consider a forced vibration system described by the IVP

u00 + u = cos(!t), u(0) = 0, u0(0) = 0.

(a) (8 points) Find the solution u(t) when ! = 1.

(b) (8 points) Find the solution u(t) when ! = 0.9.

7. (9 points) Figures 1, 2 and 3 are sketches of solutions of second order di↵erential
equations. Based on the solution behavior, identify the di↵erential equation(s) in the
list that may correspond to the given solution(s) in each figure. You DO NOT have
to solve the di↵erential equations, but you do have to explain your answers using
mathematical reasoning.

(a) y00 + 4y0 + 4y = 0, (b) y00 + 4y0 + 4y = t,
(c) y00 + y0 + 9.25y = 0, (d) y00 + 9y = cos 3t,
(e) y00 + y0 + 9.25y = sin 3t, (f) y00 + 9y = 0,
(g) y00 � y0 � 2y = 0, (h) y00 � y0 � 2y = e2t.
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