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1. (4 points) Derive the Fourier Transform (or Inverse FT) of the given signals.
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2. (4 points) Derive the Fourier Transform of the following signals.

(a)

x(t) = tri (t+ 1)� tri (t� 2) , where tri(t) =

(
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(Answer Page for Question 2)
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3. (4 points) Consider a continuous LTI system where the input and output are related by the

di↵erential equation

d
2
y(t)

dt2
+ 4
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dt
+ 3y(t) =

dx(t)

dt
+ 4x(t)

(a) Find the impulse response h(t) and frequency response H(f) of this system

(b) Find the system output y(t) for an input signal x(t) = e
�2t

u(t)� 4e
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4. (4 points) Consider the following filters with impulse response h(t). For each filter, derive the

3-dB bandwidth f3dB and 70 percent energy containment bandwidth f70%, respectively.

a)

h(t) =
sin (⇡f0t)

f0t
, f0 > 0

b)
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5. (4 points) (a) Find the discrete-time Fourier series of the sequence x[n] as plotted below

(b) Find the discrete-time Fourier transform of the sequence x[n] as shown below


