Math 1B quiz solutions November 14, 2006

1 Find the general solution to the equation y' +y/x + 2% —1=10. (5 points)

This is a linear differential equation after rearranging to get the standard
linear form:
Y +yle=—a"+1
First we find the antiderivative of 1/x, which is Inz. The integrating factor is
then e"? = z. Then we multiply by this integrating factor:

vr+y=(—2*+ 1)z
(yz) = —2° +x
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which is the general solution.

2 Find the general solution to the differential equation 4y" + 4y +y = 0. (5
points)

This is a second-order differential equation. The auxillary polynomial is
472 +4r 41, which factors as (2r+1)(2r+1). This has a root only at r = —1/2.
Thus, the general solution is
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3 Find the Maclaurin series for the function: (5 points)
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The Maclaurin series for e* — 1 is
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Then we can divide by x term by term to get:
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