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Question 1: Find the solution u = u(r, θ) for the following boundary
value problem:

r2urr + rur + uθθ = 0, for 1 < r < 2, 0 < θ < π,

u(r, 0) = u(r, π) = 0, for 1 < r < 2,

u(1, θ) = sin θ, and u(2, θ) = 0, for 0 < θ < π.

Question 2: Find the temperature distribution T = T (r, θ) modeled by
the boundary value problem:

r2Trr + rTr + Tθθ = 0, for 0 < r < c, 0 < θ < π,

T (r, 0) = T (r, π) = 0, for 0 < r < c,

T (c, θ) = 100.

Question 3: The three-dimensional, rectangular coordinates (x, y, z)
are mapped to the spherical coordinates (r, θ, φ) by the relations

x = r cos θ sinφ, y = r sin θ sinφ, z = r cosφ.

Note also that
r2 = x2 + y2 + z2, and tan θ =

y

x
.

Let u = u(x, y, z). Write the partial differential equation

−uxx + ux = 0

in the spherical coordinates.


