Math 257/316, Midterm 2, Section 101
7 November 2011

Instructions. The exam lasts 50 minutes. Calculators arc not allowed. A formula sheet is attached.

@Q rvwlr.gll. Consider the following problem for the heat equation with a source term, and non-homogeneous Neu-
mann boundary conditions:

Up = Uge + 1 O<z<l, t>0
 ugd00t) = Oy tis(l,0) =2
u(z,0) = 2% + 1 — 2cos(mz).

3 (a) Find a particular solution of the PDE and boundary conditions of the form v(x,t) = az? +ba -+ cf.
{ Z (b) Find the solution u(z,t) of the full problem.

% (c) Write a finite difference approximation to the PDE (i.e. u; = wuge + 1), and also write finite
difference approximations for the boundary conditions. I'n case you need it, the Taylor expansion
formula is f(z + Az) = f(2) + f'(2)Az + 5 /" (z)(Az)? + O((Az)?).
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[ 2. Use the method of separation of variables to solve the following initial boundary value problem [or the
% ] wave equation with zero Neumann BCs:

h Uy = Ugpy Oz 2w, 30
uz(0,t) = 0 = uy(m, )

1 0<a<n/2
u(z,0) =0, ut(a:,0)={ 0 7r/~21<ntz/7r .#?,5(,):,\
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