Signals & Transforms — TEST 2
(part of AM module 4 — 201800138)

Date: 04-06-2019

Place: Therm

Time: 8:45-10:15 (till 10:45 for students with special rights)
Course coordinator: G. Meinsma

Allowed aids during test: NONE

The solutions of the exercises should be clearly formulated. Moreover, in all cases you
should motivate your answer! You are not allowed to use a calculator.

1. The Hilbert transform of a real signal f(¢) is the signal g(#) whose Fourier trans-
form equals —if(w)sgn(w). Here sgn(w) =1 if @ >0, and sgn(w) = -1 if w <0,
and sgn(0) = 0.

(a) Show that g(1) is a real signal if f(¢) is a real signal.
(b) Determine the Hilbert transform of f(f) = cos(1).
> (c) Suppose f(t) has finite energy. Express the energy of g(#) in terms of the
energy of f(f).

2. Determine the convolution of f(f) = sinc(f - 1) and g(t) = sinc(2¢) via Fourier
or Laplace transformation.

3. Given is the differential equation
Y20 +4yP 0 +4y@0) = u® @) - u(@. (1)

(a) Determine the impulse response of (1).

(b) Let u(#) = 1(¢) and assume that y(¢) = 0 for all ¢ < 0. Determine the solu-
tion y(¢) of (1) for all ¢ € R.

(c) Suppose that u(t) = e’ 1(). Determine the solution y(f) for ¢ >0 of (1) for
the case that y(07) =0 and y!) (07) = -3.

problem: 1 2 3 )
Test grade is 1 +9p/ pmax

points: | 44443 | 6 | 3+4+3
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—ICco
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Differentiation (freq.) | =it f(t) f' "(w)
f) flw) Condition f) flw
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s2+b?
) PEW -5 -fle) e*cos(bt) | ———
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