LAST NAME: ['( | FIRST NAME: Quiz 4
MATH 602, Differential Equations Prof: Dr. Adam Larios
Notes, books, and calculators are not authorized. Show all your work in the blank space you are
given. Always justify your answer. Answers without adequate justification will not receive credit.

1
Notation: Viu = Oppu + Oyyu (rectangular), Vi =

= ~0,(r0pu) + lzc')ogu (polar)
r r

1. Consider the following problem for Laplace’s equation inside disk of radius a centered at the
origin (here, u = u(r, ) in polar coordinates).

{ V2u =0,

u(a, 0) = f(6),

(a) (1 point) Is this enough information to solve the problem uniquely? If not, what
additional condition(s) should we impose? !,

Ouc choice ok Coordindia  Can Cunsg ¢ ;:Aﬁmum“ gt 0= 0. Theag,

: ( )= wule,- \
reqw e 1 w(0,8) I <80 | N vl 9 4 e-) R ) (prertedic
- \/\(r\...'{"(\» &%(r) ’\T)
(b) (4 points) Using separation of variables of the form u(r,—ggz #(0)G(r), find ordinary
differential equations for ¢ and G. Important: Make sure to include all relevant
boundary conditions for ¢ and G. There is no need to solve for ¢ and G.
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2. (4 points) Consider the function defined by f(z) = 22, defined on [0, L] Sketch the graph of

its Fourier sine series on [~2L, 2L]. Make sure to clearly draw the values at * = —2L, —L,0, L, 2L.
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3. (2 points) Does the function f(z) = z defined on [~L, L] equal its Fourier sine series? Why
or why not?
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4. (4 points) Suppose some PDE has the general solution given by

oo
() = By sinh(y) sin (=) |
u(z,y nzz:l sin ybm( L>

and that it comes with the boundary condition

u(z, L) = f(x).

Find By in terms of f(z). (You may use the facts we proved in class regarding integrals of
products of sine functions without justifying them.) You answer should not involve n.
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