Math 257/316 Section 202~ Midterm 1 February 6
2 questions; 50 minutes; max = 30 points

1. Consider this second order, linear, homogeneous ODE:
20e =1y 4o +y =0
(a) Find the general solution in the form of a power series based at z9 = 0 (just
find the first four non-zero terms).  [8 points]

(h) Find (only!) the first two terms of a series solution based at @y = 1 {and valid
for & > 1) satisfying y(1) = 1, limg14 v — 13/(2) = 1. [8 points]
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2. Consider the initial-boundary-value problem

i A D1y = Uy, O <z <1, £2>0,
u(0,£) = 0, u(l,£) =0
w{z,0) = f(z), wie,0) = g{x)
{(a) Write clearly the “X problem” and the “T problem” that arise when finding sep-
arated variables solutions w(w, ) = X (2)T(t) of the PDE and BC.
(b} The solutions of the “X problem” are Xp(x) = sin(kwz), k =1,2,3
the “T problem” and write the general solution of the PDE and BC
(¢) Find the solution when f{z) =0, g(z) = sin(dwz). [4 points]
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[5 points]

.. Solve
[5 points)
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