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Math 4163 | N
2-17-12

1. (20 points) Suppose that at time t = 0, a rod 20 cm long has temperature of 50° C everywhere in the left
half of the rod, between z = 0 and z = 10; and temperature of 0° C everywhere in the right half of the
rod, between z = 10 and = = 20 (see diagram). The two ends of the rod are held at 0° C for all time.
The thermal diffusivity of the rod is k£ = 0.5 cm?/s.  Find the temperature u rod in series form.

Give the coefficients B,, of the series. +we =0
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2. (20 points) Consider the heat equation
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for 0 < z < 2m, t > 0, subject to the boundary conditions
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Solve the initial-value problem if the temperature is initially u(z,0) = 100 — cos(3z) for 0 < z < 27
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3. (15 points) Consider the differential equation

d2¢
_6—15—2- + ¢ =0,

for 0 < z < L, with boundary conditions
do _ dp .\ _
——(0)+$(0) =0 and - (L) =0.

Is A = 0 an eigenvalue of this boundary-value problem? Carefully justify your answer.

(Note: you are not being asked to find all the eigenvalues, only Whe{“:(her A =0 is an eigenvalue.)
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substitute u(z,y) = h(x)$(y) and separate variables to find two ordinary differential equations for h(x)
and ¢(y). You need not solve these equations. T T
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5. (30 points) For the equation
0%u 0% _
0z Oy?
(notice the minus sign in the equation!) for 0 < z < L and y > 0, with boundary conditions

Ou 0,y) =0, gu (L,y) =0, and wu(z,0)=0,

find all the possible solutions of the form u(z,y) = h{z)d(y).
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