Problem 1

Separate variables in the Helmholtz equation in spherical polar coordinates splitting off the radial dependence first.
Show that your separated equations have the same form as the equations we obtained in class by splitting off the
azimuthal angle dependence as the first step.



Problem 2

Given the differential equation & + 2 + ex? = 0 subject to the initial condition z =1 at t =0
a) Compute the approximate solution x(t, €) using perturbation theory (assuming |e| < 1) up to terms of O(€?).
b) Compute the exact solution x (¢, €) using separation of variables.

¢) Perform a series expansion of the exact solution for small € and compare with the perturbation solution. Do your
expansions agree?



