ELE 314 Linear Systems and Signals — HomeWork #2 Convolution (4%)

Name: Due date:

Example 1:

For a LTI system, the impulse response 4(z) and input x(z) are
h(t)=x(t)=u(t)—u(t-1)

expression for the output y(z).

Plot and obtain a mathematical
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Example 2:

For a LTI system, the impulse response is a square pulse between
0 and v A(t)=ult)=u(t=m)  and the input is a sine wave

x(t)=sin(t)  plot and obtain a mathematical expression for the
output y(2).
y(t) should also be a periodical signal with a period of 2 .

fx t— dT =
_.[OSin(f—T)[u(T)—u(t—n)]dr =
Isin(t—'t)dr = [—cos(t—1)(=1)]; =

cos(t—m)—cost = —2cost

Note: from Trigonometry Table:
cos(a—P) = cosa cosp + sino sinf

cos(t—m) = cost cosm + sint sinm = —cost
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4 y(t)=-2cos(t)
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Homework 2a: (1%)
For a LTI system, the impulse response is a square pulse
between 0 and 1 #(¢)=u(t)=u(t=1) The input x(?) a square

pulse between 0 and 2 x(t)=u(t)—u(t=2) plot and obtain a
mathematical expression for the output y(?).

Homework 2b: (1%)

For a LTI system, the impulse response is a square pulse
between 0 and w2 A(t)=u(t)=ult=m/2) and the input is a

sine wave X(¢)=sin(z)  Pplot and obtain a mathematical
expression for the output y(2).

Homework 2¢c: (2%)

For a LTI system, the impulse response is a square pulse
between 0 and 1 A(¢)=u(t)—u(z—1). The input x() a
triangular pulse between 0 and 2, given below. Plot and obtain
a mathematical expression for the output y(z).
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