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Question 1: /5

Determine if the following systems are: causal or non-causal, stable or instable, time
invariant or time variant, and linear or nonlinear. Justify your answers.

@  y)=(t+5) cos(%)



Initials

()  y[n[=log(x{2n- 4)
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Question 2 : /8

A causal LTI system isdescribed by the following differential equation:

2P oy = x)
dt
(&) Caculate the impulse response h(t) of the system by solving the differentia

equation (Do not use the transforms for this question such as Fourier transform or
L aplace transform).

(b) Based on h(t), determine if the system is stable or not.

(© If the input is x(t) =d(t+5)+e u(t- 4), caculate the output y(t) using
convolution y(t) = x(t) * h(t) . (Note: if you cannot find h(t) in (&), then you may use
h(t) = €u(t) to calculate the convolution).
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Question 3 : /6

(a) Calculate the Fourier Series coefficientsof the following discrete-time signal.

+¥
x[n]= &d(n-6m- 4)+3l(n- 6m- 1)
m=-¥
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(b) Calculate the continuous-time signal  x(t) with fundamental period T =2. Find the
expression which is purereal (i.e. simplified). The Fourier series coefficients a, are:

a, =10

a; =2j
a,=-2j

a; =5
a;=5

a, =0 others
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Question 4 : /6

Calculate the convolution sum y[n|=x[n]* h[n] with Xn]=(- 4'u- n]  ad
h[n] = 2"U[- n+5].
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