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Good Luck!

This exam has 7 questions for a total of 100 points.
Check that your exam has all 7 questions.

You must show work to receive credit, except where otherwise stated.
Only Real valued solutions are acceptable.

You may not use a calculator, cell phone, or computer on this exam.
You may not use any notes or books on this exam.

Exam 2
1. (10 points) Each question below is worth 2 points.
For a), b), and c) write “True” if the statement is true, or “False” if the statement is false.
You must write the full word True or False to receive credit.
a) L{2 cos(t)} is the same thing as
b) 2 L{g(t)} + L{f (t)

2g(t)}

R1
0

2e

st cos(t) dt

L{f (t)} = 0

c) If u(t) = 4 cos(8t ⇡/3) represents the displacement (in meters)
from equilibrium of a mass on a spring, then the di↵erence between
the highest and lowest displacements is 8 meters.

Questions d) and e) are not True/False.
d) Suppose the displacement from equilibrium of a mass tied to a spring
hanging from the ceiling is given by a function u(t) satisfying the ODE
u00 + u0 + 2u = 0
Find all values of

which will make lim u = 0.
t!1

e) Suppose the displacement from equilibrium of a mass tied to a spring
hanging from the ceiling is given by a function u(t) satisfying the ODE
u00 + u0 + 25u = 0
Find all values of for which the mass will oscillate up and down
to the same height and depth.
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2. (15 points) Find the general solution to the ODE
y 00

2y 0

8y = 12te

Page 3 of 9

t

Exam 2
3. (15 points) Determine a suitable form for the particular solution of the ODE when using the
method of undetermined coefficients. (You do not need to solve for the coefficients.)
y 00 + 7y 0 + 10y = 3e2t sin(3t) + 7e
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4. (15 points) A mass hangs from a spring tied to the ceiling. The displacement of the mass from
equilibrium is given by u(t), measured in meters with t measured in seconds. The position u = 0
is the equilibrium position and positive displacements are below the equilibrium position. The
movement of the mass is modelled as
u00 + 4u = 0,

u(0) = 0, u0 (0) = 2

a) Solve for the position u(t)

b) How far down does the mass go?

c) When does the mass first hit its highest point? (Note that the mass will hit its highest point
when u attains its most negative value.)
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5. (20 points) The displacement from equilibrium of a mass tied to a spring hanging from the
ceiling is given by
u(t) = 2e

t

cos(t)

(measured in meters), in which u = 0 is the equilibrium position and positive u values represent
displacements below the equilibrium position. Assume the mass begins moving at time t = 0.
a) Where is the mass when it begins moving?

b) How fast is it going and in which direction is it moving initially?

c) List all the times the mass passes through equilibrium going up.

d) When does the mass hit its highest point? (Note that the mass will hit its highest point
when u attains its most negative value.)
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6. (10 points) Compute

a) L

1

⇢

b) L

1

⇢

1
s4

(s

s
2)2 + 1
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7. (15 points) Use Laplace transforms to solve the IVP.
To obtain full credit you must use Laplace transforms.
y 00 + 9y = e

2t

y(0) = 0, y 0 (0) = 1
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