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Question 1

a.) Consider the LTI system with input x(t) and output y(t).

y(t) =

∫ t

t−4

x(τ)dτ

1.) Determine and sketch the impulse response of the system.
2.) Is the system causal? Justify your answer by using the impulse response.
3.) Is the system stable?

b.) Consider the LTI system with input x(t) and impulse response h(t) giv-
en below

x(t) = u(t) − u(t− 2)

h(t) = u(t) − u(t− 2)

1.) Is the system stable?
2.) Determine and write a closed-form expression for the output y(t).

Question 2

Consider the system with input x[n] and output y[n] with a period T = 4.
a.) Find Fourier series coefficients ak, given,

x[0] = 2, x[1] = −1, x[2] = 1, x[3] = 2.

b.) Find Fourier series coefficients if the input is x[n− 2].
c.) Find Fourier series coefficients if the input is x[n+ 2].

Question 3

Consider the continuous-time signal x(t), and ω0 = π/2

x(t) =

{
1.5 0 < t < 2

−1.5 2 ≤ t < 4

a.) What is the Fundamental period T?
b.) What are the Fourier series coefficients?

Question 4

a.) Consider the following three continuous-time signals with a fundamental

period
T

2
.

1



x(t) = cos(3πt),
y(t) = sin(3πt),
z(t) = x(t)y(t),

1.) Determine the Fourier series coefficients of x(t).
2.) Determine the Fourier series coefficients of y(t).
3.) Determine the Fourier series coefficients of z(t).

b.) Consider the following three continuous - time signals with a fundamen-

tal period
T

2
.

x(t) = cos(4πt),
z(t) = x(t)x(t),

1.) Determine the Fourier series coefficients of x(t).
2.) Determine the Fourier series coefficient of z(t).

Question 5

Consider the system with input x[n], impulse repones h[n], and output y[n] with
fundamental period 4,

h[n] = δ[n−2]+δ[n+2]
2 ,

x[0] = 0, x[1] = 2, x[2] = 4, and x[3] = 2,

a.) Is the system stable?
b.) Determine and write a closed-form expression for the output y(t).
c.) Determine the Fourier series coefficients of x[n] and y[n].
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