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e This is a timed examination. You are allowed 120 minutes to finish it.
e There are 12 questions worth 10 points each.
e This exam covers Chapters 4 and 5 in the textbook.

e No calculators or other devices may be used.

e No books or notes other than a 3 x 5 inch index card of notes and formulas are permitted,
nor any collaboration.

e Read the statement of each problem carefully.

e Be swre to ask questions if anything is unclear.

e Show all your work for full credit.

e Your ability to make your solution clear will be part of your grade.
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1. Find the general solutions of the following second-order ODE:
y' + 2y +5y=0.
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2. Find the solution of the following initial value problem:
y' =6y’ +5y =0, y(0)=1, y'(0) =1.
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3. Find the general solution of the following ODE:
y' — 4y + 4y = 2z.
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4. Find the solution of this initial value problem:

y'+y=2%  y0) =1 y0)=1.
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5. The equation zy"” + 4 = 0 has the trivial solution y;(x) = 1. Find a second linearly independent
solution 7, and then find the general solution.
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6. The ODE
y(® 4 5y — 2y 4 6y"8y' — 8y =0
has associated polynomial

=5t =208 4 6 4 8r —8=(r— 1)2(r? 4+ 2r +2)(r2 — 4) = 0.
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7. Find the general solution of " + 43" + 3y’ = 1 + cos z.
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8. Use the method of undetermined coefficients to find the general solution of the differential equation
v -3 +2y==x.
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9. (a) State Kepler’s Laws of Planetary Motion.

(b) State Newton's Law of Universal Gravitation.
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I
10. Find the power series for m
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11. Find a power series solution of the form ) ; a;@? for the following ODE:
oy =2xy.

Identify the function it represents.
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12. Find the power series solution to the initial value problem

y'—xy —y=1, y(0)=1,4/(0)=1.
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