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Convolutions:
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Discrete-time Fourier Series:
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Summations:
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Question 1 /6

For an input signal x(t) = 5(t) + e 'u(t) and a LTI system with an impulse response h(t) = e'u(~t), find the
output y(t) .
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Question 2 12+3

a) Find the impulse response of a discrete-time causal LTI system described by a difference equation given
by

ylnl=2 vl -1l

Note: find a closed form solution and do not use transforms.
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b) For a causal LTI system that is described by the following differential equation
dZ—(t) —2y(t) = x(t), find its impulse response h(t).
y

Note: do not use transforms.
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Question 3 17

For a system we observe that

e Foraninput x(t) = e tu(t—1) the output is y(t) = 5e 2u(t — 5)
e For another input x(t) = 26" Du(t - 2) + 32" u(t —5) we have the output
y(t) = 10e 2Dyt — 6) +15e 2Dyt - 9)
Based on the observation
a) Determine if the system is LTI or not. Justify your answer.

b) If the system is causal or not? Justify.
c) If the system is stable or not? Justify.
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Question 4 17

a) Find the Fourier series coefficients a, of the following periodic signal with period T =1)
x(t)=e't0<t<1

b) Find the expression for the amplitude of the coefficients, that is, |ak| :

¢) Plot approximately the function |ak| with respect to k and determine the maximum value of the harmonic
component that is located at low frequency or high frequency.
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