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It can be shown that the overall response of the system to a combination of two
different sinusoids is equal to the sum of the responses to the individual sinusoids.
In other words, if we took the separate responses of the system to two distinct
inputs and summed the resulting output signals, we would get the same response
that would result if the input were the combination of the two sinusoids. (We
will revisit this in more detail later in the textbook.) Figure 2.18 illustrates the
response x(t) resulting from a forcing function f (t) = 3sin t + 5cos2 t assuming
the mass, damping constant, and spring rate are 2 kg, 0.01 kg/sec, and 5 N/m,
respectively. The top subplot depicts the forcing function, f (t) = f1(t) + f2(t)
(—), and its components, f1(t) = 3sin t (—) and f2(t) = 5sin2t (—). The lower
subplot depicts the responses to the individual components, y1(t) (—) and y2(t)
(—), and the overall response, y(t) (—), to the combined input. Also illustrated in
that subplot is the sum of the responses y1(t) and y2(t). Note that if one sums the
responses, y1(t)+ y2(t) (- -), the result would be the same as the overall response
y(t).

Figure 2.18: An illustration of the additive and homogenous properties of linear systems

Imagine that the damper force is nonlinear (e.g. Fdamper = bẋ|ẋ|) so that the
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