MATH 3161, Midterm Exam, Winter 2026
Naune: Student No.:

Instruction: T'his exam includes 5 questions. All answers must be carefully justi-
fied. The value of each problem is marked on the left margin.

[6 Points] 1. Find the general solution of the differential equation 4" + y = 0 by
means of a power series about g = (.
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[6 Points} 2. Determine the singular points of the differential equation 2z{x 2)%y" +
32y’ + (z — 2)y = 0 and classify them as regular or irregular
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[6 Points] 3. Finel the general solution of the Canehv-Enler equation 2yt ry' £y = ()
lor .o > ).
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16 Points] 4. Find the eigenvalues and normalized eigenfunctions of the eigenvalue
problem ¥’ + Ay = 0, y(0) = 0,y(1} = 0.
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[6 Points) 5. Solve the nonhomogeneous boundary value problem y"+2y = -z, y(0) -
0,y(1) = 0 by means of an eigenfunction expansion.
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