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Instructions: Show all w
credit. Some questions
unless specifically asked to estimate.

1. The Cauchy-Euler equation x%y"” + 2xy" — 6y = 0 has he s

Wronskian to s

Then use Abel’s
constant multiple). (12 points)
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3. The table beloy
equation, and t

v gives the solution to the second order con
he forcing function. Determine the Ansatz f

stant coefficient homogeneous
or the method of undetermined

coefficients in each case. (4 points each)
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6. Use the method of reduction of order to solve (x + 1)y = (x + 2)y'+y =0, giveny, (x) =
e*. (12 points)
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A mass of 3 kg is attached to the end of a spring that is stretched 20 cm by a force of 15 N. Itis
set in motion with initial position x(0) = 0 and initial velocity x'(0) = —10m/s. Set up the
equation to solve the system. [You don’t need to solve.] Is the system undamped,
underdamped, critically damped or overdamped? (8 points)|
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8. Use the method of variation of parameters to find the particular solution to " + 9y = csc? 3x.

[Hint: Y (£) = vy [ 22 dt +y, f%dr.] (10 points)
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9. Below are the graphs of solutions to forced spring problems. Determine if the solution models
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resonance or beats (or neither),
a. y(t) = cos(t) — sin(t)
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10. An electrical cifcuit has an inductance of L = 10H and a ca
resistance on the circuit (in ohms) needed to achieve critica
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