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1. Show that for any nonzero constant A, the following function f(x) is a solution of the heat equation
kug, = u; (make sure all your steps are clear and follow from previous steps)

1 —mQ
u(gj, t) = \/7 e /(4kt)

~+
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2. Find the general solution of the following PDE

Uy = 2t sin(at).
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3. The function ,
u(z,t) = e *(Asin(Az) + B cos(A\z))

is a nontrivial solution of

kuge =us, 0<ax <L
uz(0,t) =0, u(L,t) =0

for the right values of A, B and A. Find the right values for each of A, B and \: justify your assertions.
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4. State the general solution of each of the following PDE’s and BC’s, including A, (no justification is
needed)

(a) kugy, =us, 0<ax<L
Uy (0,t) =0, uy(L,t) =0

(b)  kug, =us, 0<a <L
u(0,t) =0, uz(L,t) =0

(¢) kuge=us, 0<ax<L
u(0,t) =0, u(L,t) =0
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5. Find a simplified formula for the Fourier coefficient a, (i.e. the cosine coefficient), n > 1, for the
function f(z) = —2? + 1 on the interval [—1,1]

Hint: you may want to use integration by parts [ f'-g=f-g— [ f-¢ or [ udv=uv— [ vdu;
g g g g

also, you should have the formula for / z sin(ax) dx and / x cos(ax) on your note card, you can use

this to save some work; finally, double check your anti-derivative).



