Math 314 April 21, 2009
This part is closed book. You may use 1 page of notes. Follow the Honor Code.

(7) 1. Let £(x) = x*2 for 0 < x < 3 and have period 3.
a) Sketch the graph of £ for -6 < x < 6. .
b) Can f be represented by a power series near 0? by a trig series? Explain.
c) If the answer to either question is yes, to what value will it converge at 0?
d) Is f even or odd?
e) Will the Fourier_geries for f contain cosine terms? sine terms? Explain.
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(Qg) 2. Find the Fourier cosine series and the sine series for the periodic
extensions of f(x) = 1 for 0 < x <TT
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(3)3 y” + 0.0ly = r(t) where r(t) =

-1 for -M< t <0, r(t) =1 for 0 < t <IT,
and is 2 periodic. Find the general soluticen.
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(7)4 Let f(x) =1 for 0 < x < 1 and f(x) = 0 for 1 < x. ﬁ(2k+l)(l0/ (2'?’,))

a) Find the Fourier cosine integr+a_;. for f.

b) Use your answer to evaluate sin w _cos w dw.
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(g)S Find the Fourier transform of f where f(x) = e”(-ax) for 0 < x, f(x) = 0 for 0 > x,
and 0 < a.

"M - (et J
T o) © v:?rf 2Ly [y,
(amv—)u{ |

=L
(2rr) A tA- L\/;ﬂ'(d{/*@)

- ac*x-l#')’/(
Lo L ( S0 a0 x>+ /WZ/MQ




. B

(5)6 Show that u = 1ln(x"2 + y”2) is harmonic, i.e. u)(x + Uyy = 0.
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(b> 7. Find harmonic functions by separation of variables. Remember there are 3 cases.
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( feénctions by reducing the equation tc normal form.
i : You may assume hyperbolic and elliptic reduce to Uy and parabolic reduces to u,, .
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