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Q:1 (12 points) Find the Fourier series of f(t) = t sin

(
πt

L

)
for −L < x < L.
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Q:2 (12 points) Find the complex Fourier series of f(x) = t2 − πt for −π ≤ x ≤ π.
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Q:3 (12 points) Show that Fourier transform of f(t) =

{
e−(1+i)t t > 0
−e(1−i)t t < 0

,

is F (w) =
−2i(w + 1)

(w + 1)2 + 1
.



MATH 513 EXAM 1 (Term 131) Page 4 of 8

Q:4 (12 points) F {e−2tH(t)} =
1

2 + iw
and Parseval’s equality to show that

∞∫
−∞

1

x2 + 4
dx =

π

2
.
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Q:5 (12 points) Let f(t) = H(t+ 2)−H(t− 2) and g(t) = e−tH(t).

Show that f(t) ∗ g(t) =


0 t ≤ −2

1− e−(t+2) −2 ≤ t ≤ 2
e−(t−2) − e−(t+2) 2 ≤ t

.
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Q:6 (12 points) Solve the initial value problem by using Laplace transform,

y′′ + 3y′ + 2y = etH(t− 1), y(0) = y′(0) = 0.
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Q:7 (7+7 points) (a) Find laplace transform of f(t) = te2t cos(3t).

(b) Find inverse laplace transform of F (s) =
(2s+ 3)e−πs

s2 + 4
+

s

s2 + 6s+ 13
.
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Q:8 (7+7 points) (a) Use convolution to find inverse laplace transform of F (s) =
1

(s2 + 1)2
.

(b) Verify the laplace convolution theorem for t2 ∗ sin(2t) = t2

2
− 1

2
sin2(t).


