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cos(at) lt] <1

Q:1 (10 points) Show that the fourier transform of f(t) = { 0 It > 1

is F(U)) _ sir;()wifa a) + sir;(}w++a a) '
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Q:2a (8 points) Use partial fractions to invert the Fourier transform:
F(w) = 3

0+ w)(T + 2iw)2"

Q:2b (8 points) Use the fact that Fle™* H(t)] = 35 and Parseval’s equality to show that

/°° dzx oo
09+ 22 3
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Q:3 (12 points) Evaluate by Fourier transform e *H(t) x e' H(—t).
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Q:4 (14 points) Solve the Sturm- Liouville problem:

y!+ Ay =0, y(0) +y/(0) =0, y(m)+y/(7) = 0.
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Q:5 (12 points) The Sturm-Liouville problem y#7 + Ay = 0, y/(0) = y/(L) = 0 has the

eigen function solutions yo(z) = 1 and y,(z) = cos(*7*). Find the eigenfunction expansion for
f(z) = x using these eigenfunctions.
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Q:6 (12 points)Find the expansion with five nonvanishing coefficients in Legendre polynomials

of the function: f(z) = { (1) 2T§ ;i 0
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1 2 1
Q:7 (14 points) Let A = 6 -1 0
-1 -2 -1

(a) Find the eigenvalues of A

(b)Find an eigenvector corresponding to A = —4,
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Formula Sheet
If f(t) is a function with Fourier transform F(w), then
(D) FIf(t = 7)] = e F(w)
(I1) F[f(kt)] = F(w/k)/|k|, k is a scalar
(IIT) F[F(t)] = 27 f(—w)
(IV) F[f™(1)] = (iw)"F(w)

(V) Ff(t)e™"] = F(w — w)



