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1.) (10 points) Evaluate the following integral
1 * * ikx 1
-2?.[-00 4z /—oo dke z2 + a?’ (1)

Hint: Consider which integral should be done first.

2.) (15 points) Find the Fourier series for a periodic function obeying f(t + 2T) = f(t),
where

f¢) = 0, —-T<t<—a;

1
f@®) = % —a<t<a;
f) = 0, a<t<T. (2)
This function is shown in the sketch below. |
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3.) (10 points) If a(t) satisfies the differential equation
d%a(t)
= 4(0), (3
and the function z(t) is defined by the integral
ot)= [ dra(t—r) (r), 4)

determine the result for ‘—i%éﬂ.



4.) For the function .

X =
() —Lw? —iwR+ (5)

determine the inverse Fourier transform
2(t) = / ” dwem X (w), (6)

as follows:
a.) (10 pts.) Where are the poles in the complex plane?

b.) (10 pts.) What are the appropriate contours for closure for each of two possibilities:
t>0andt<0?

c.) (10 pts.) Determine z(t) for t < 0 and give a physical interpretation of the result.

d.) (15 pts.) Determine z(t) for ¢t > 0.

5.) For a spring-mass-damper system as in the sketch below, where m is the mass, k is
the spring constant and b is the damping constant,

a.) (10 pts.) determine the equation of motion for z(t), the displacement from equilib-
rium, in response to the applied force f(t).

b.) (10 pts.) Determine the relation between the Fourier transform of z(t) and the
Fourier transform of the forcing function f(t).
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