EE102 Systems and Signals

Practice Questions for Laplace Transform

Question 1

The figure below 1s the “poles-zeros™ plot of a system function H(s):

(i) (5 pt) Find H(s) given H(0) = /2.

(11) (10 pt) Find the output of the system when fu(t — 1) 1s applied,
knowing that the system was at rest.
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Question 2
Given z(t) = v2e tu(t) and y(t) = vV2e tu(t)(1 — 2¢), find the impulse

¥

response function h(t) of the linear time-invariant system which admits the
given input-output pair.



Question 3

The system function H(s) of a linear time-invariant systems S is

1

He) = orst

(1) (2 pt) If 2(¢) and y() are the input and output of S, respectively, find
the differential equation relating x(¢) and y(¢). Assume the system is at rest.

(11) (10 pt) Find y(¢) when z(t) = sin(2(t — 1))u(t — 1).

(1i1) (5 pt) Find the step response g(t) of S—by direct calculation in the
time domain and by Laplace transform.



Question 4

Compute

y(t) = /_mx h(t — o)u(t — o)z(o)do,

oo

for
(1) (5 pt) h(t) = t2u(t), z(t) = e tu(t — 5).
(1) (5 pt) h(t) = sin(wt), x(t) = tu(t).
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