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PROBLEM:
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In the cascade of two LTI systems shown in the figure above, the first system has an impulse response

h1(t) = u(t + 3)

and the second system is described by the input/output relation

y(t) =
dw(t)

dt
− πw(t)

(a) Find the impulse response of the overall system; i.e., find the output y(t) = h(t) when the input is
x(t) = δ(t).

(b) Give a general expression for y(t) in terms of x(t) that holds for any input signal. Express your
answer in terms of integrals, derivatives and delays. For example, you should try to get a form like:

y(t) = Ax(t − t1) + B
d

dt
x(t − t2) + C

t−t3∫

−∞

x(τ )dτ

where the parameters A, B, C , t1, t2 and t3 have specific numeric values.
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