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Q:1 (20 points) Use separation of variables method to solve the problem

0°u  Ou
= —, 0O<oz<m t>0,
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subject to the boundary and initial conditions

u(0,t) =0, u(m, ) =0, >0

u(:z:,,O):E, 0<x<m.
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Q:2 (22 points) Use separation of variables method to solve the problem
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subject to the boundary and initial conditions
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Q:3 (16 pou oints) Expand f(z) = 1. 0 < z <4, in a Fourier-Bessel series using Bessel functions
of order @ that satisfy the boundary condition 3Jy(4a) + 4aJy(4a) = 0.
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Q:4 (20 points) Use separation of variables to solve the problem

0O‘u  10u O“u
| | =0 0<r<3, 0<z<4,
or?  rdr  0z° : ©

subject to the boundary conditions

u(3,2) =0, 0 <2z <4,
u(r,0) =0, 0 <r <3,
u(r,4) =2, 0 <r < 3.
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Q:5 (20 points) Use Laplace transform to solve the problem
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subject to the boundary and initial conditions
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Q:6 (20 points) Solve the problem using the Fourier cosine transform
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Q:# (22 points) Find the steady-state temperature u(r, #) in a sphere of unit radius by solving
the problem
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u(1,0) =2 — % cos(8).
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