Math 146C - Ordinary and Partial Differential Equations Il - Spring 2011
April 28, 2011
Practice Midterm
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Problem 1 (25 points). Find the Fourier series for the function
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Problem 2 (25 points). Find all the eigenvelues and eigenfunciion for the boundary value problem
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Problem 3 (25 points). Find the solution of the inhomogeneous heat equation
Upe =g+ 2, 0<2z<1, t>0

uw(0,8) =0, w{l,t}=0, t>0

u(z,0) = 2% ~ 22 + 2
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Problem 4 (25 points). Find the series solution u = u{r,?) of the Laplace equation
: 1 1
Upp + —Up o+ o ligg = 0
T i

inside the circle v = a with boundary date u(a,9) = f(§). Here f is o smooth function. Find an integral formula
that equals the series solution.
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Problem 5 (25 points), Let [ be a square integrable, even function in {-1,1] and an cosnme be its Fourier
n=1

expunsion. What is by ? Prove Parseval’s identity
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Problem 6 (25 points). Determine whether there is any value of the constant a for which the problem
y" + 1y = a —coswr, y(0)=y{l)=0,

has a solution. Find a series solution for each such value.
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Problem 7 (25 points). Consider the Sturm-Liowville problem

lp(x)y') — qlz)y + Ar{zly =0
on the mterval 0 < o < 1, with the boundary value condition

y(0) = y(1) = 0.
Here p,q,r are smooth nonnegative functions. What does it mean thet A is an eigenvelue? Show all eigenvalues are
real numbers. '
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Problem 8 (25 points).

m””é“, O<z<l 1 : 1
(a) Let flz) = . Show that f f(z) dz exists as an improper integral, but / fHa) de
0, z=0 ¢ e
does not.
1, z€qQ 1 1
{b) Let f(z) = . Show that [ FP(z) dx exists, butf f{x) dx does not,
-1, z€l(=R\Q) - ?
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