Math 555: Differential Equations I
Midterm Exam # 3

Due: Monday, 4 November 2013

Late submissions will not be accepted!

Name: KU/L

Instructions: Complete all 5 problems, showing enough work. Each completed
problem is worth 20 points. Follow the instructions carefully. Write your name
on each page.

Good Luck!
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1. Find the general solution of the following problem.
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2. (a.) Find a power series representation for the function f(z) = In(z) around the point
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(b.) Determine the radius of convergence of the power series
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Name:

3. Find power series solutions to the DE
y' + 2%y =0.

(a.) Derive and clearly label the recurrence relation.
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(b.) Write the ﬁrst 4 terms for each of the fundamental solutions g; and y,.
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4. (a.) Determine a lower bound for the radius of convergence of series solutions to the DE
centered around the point z.

(1+2%)y" +4zy +y=0; z=3
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(b.) Find a power series representation for f(z) = (sz—?’)? around the point zg = 0.
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5. (a.) Determine the general solution of the DE that is valid in any interval not including
the singular point. Identify the singular point.
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(b.) Determine whether the point at infinity is an ordinary point, a regular singular point,

or an irregular singular point.

v —2zy +dy=0; A#O0.
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