MTH 204 Name; Ke,u
Spring 2009 ~—

Exam 2 Section: C or F (circle one)

Read the directions carefully,

Write neatly in pencil and show all your work
(you will only receive credit for what you put on your paper).

Please do not share calculators during the test.

Each question is worth 20 points.
DO NOT USE decimals on any intermediate step.
‘The last page contains your Laplace tables.

If you have trouble during the test, feel free to ask me for help.




Score:
1. Consider the differential equation y* ~ y = 2¢.

a. Classify the differential equation by order, linearity, type of coefficients, and whether or
not the equation is homogeneous or nonhomogeneous.
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b. What method(s) can you use to solve this equation? What are the potential drawbacks
to each method?
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¢. Find the general solution. You may find the identity a® — b3 (a ~b)(a%+ ab+ b?) useful.
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2. A 16-ib object stretches a spring 2 ft in equilibrium position. Initially the object is re-
leased 1 ft below equilibrium position with an upward velocity of 3 ft/s, and the subsequent
motion takes place in a medium that offers a damping force numerically 7 times the instan-
taneous velocity. Assume that the object is driven by the external force f(t) = 10cos(+t).

a. Set up, but don’t solve the IVP describing this motion. Use g(t) = 32 ft/s* as the
acceleration due to gravity.
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b. Rewriting the above spring-mass problem as a circuit problem, give the inductance,
resistance, capacitance, and the impressed voltage. Make sure that you carefully label each
term.
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¢. Now remove the damping force. For what value v does resonance occur?
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3. Consider the differential equation 224" + zy —y =3z, z > 0.

a. Classify the differential equation by order, linearity, type of coefficients, and whether or
not the equation is homogeneous or nonhomogeneous.
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b. What method(s) can you use to solve this equation?
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c. Find a particular solution.
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4. Find the inverse Laplace of the following.
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5. Consider the IVP 3/ + 2y =% (t - 3), y(0) = 1.

a. Solve the IVP.
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b. Evaluate the following.
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Bonus (10 points): Find the smallest annihilator of the function
g(z) = 32 — ze™* + 6.cos(3x) + 12¢” sin(3z).
Reasts: = o,o O,-4,-4, o+3‘_ 1+ 2,
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