Midterm Preview
MA 490: Partial Differential Equations
Loyola College, Spring 2009, W. Ethan Duckworth

Practice each of the following problems, and be prepared for variations. It is possible that the real midterm
will have to be shorter.

1. Verify that the following function u(z, ¢) is a solution of the indicated PDE, for any constants A, B, C,
D,X>0
Utt + KUgzee = 0, k>0
u(x,t) = (Acos(\z) + Bsin(Az) + Ce® + De™)g(t)
g(t) = any solution of the ODE ¢ (t) = —kX*g(t)

N

(a) Recall that the ODE 222" (z) — 5z ¢/(x) + 3y(z) = 0 can be solved by making a substitution of
the form y(x) = 2", and solving for r. In general you get two values, r; and 75, and the general
solution is Az™ + Bz". Find the general solution of this ODE

(b) Find the general solution u(x,t) of the following PDE

2t2utt - 5th + 3u = 0.

3. Solve the following PDE
tuy —u = t2

4. Assume u(z,t) = f(z)g(t), and apply separation of variables to find product solutions of the PDE
Uy + Uy = 0.

5. State the solution of the following PDE system (you do not need to derive the solution)
Uy = 13u,,, 0< <7
ug(0,¢) =5, u(7,t) =11

u(z,0) = bz — 24 — 32.71 cos (?’ﬂ) +61.88cos (“”) — 021 cos (123”)
14 14 14

6. Show that any nonconstant exponential and linear product solutions (in the book’s terminology these
are case 2 and case 3 solutions respectively) do not satisfy the BC in the following system.

Up = OUge,0 < x < L
ug(0,t) =0, u,(L,t) =0

7. Let f(x) be defined on the interval [—n, 7] as

fla) = 0 if —7m<2<0,
N sin(z) if0<z<m.

Find the Fourier coefficient as, working on the interval [—, 7.

In addition, for extra practice in 4.1, you may want to do 4.17 #4, 5(a).
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