"Math 240 - Final Exam A Name _ Key
May 5, 2023 J Score

Show all work to receive full credit. You must work individually. This test is due May
11. If your approach to any problem on the test requires a partial fraction decomposition,
you may use technology to find your PFD. All integration must be done by hand.

1. (8 points) An object at —2° C is placed into a room where the ambient temperature is
22° C. After 20 minutes the object has warmed to 10° C. Sct up and solve the differential
equation that gives the temperature of the object at time ¢ (¢ > 0). What is the object’s

~temperature after 40 minutes? (Use Newton’s law of cooling.)
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2. (10 points) Solve: Y@ — oy =222 — 5 +e*
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3. (8 points) Consider the linear, 2nd-order equation y” + (z* — 1)y’ + y = 0. Determine
the recurrence relation for the power series solution. Also tell where the power series
solution will converge and how you know
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4. (12 points) Use Laplace transform methods to solve the following equation

ry" +2(z - 1)y’ -2y =0, y(0)=0
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5. (12 points) Solve the following one-dimensional heat equation with Dirichlet boundary
conditions. Do not derive the solution method—just use the result we derived in class.

(See Theorem 1 on page 593.)
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