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What is frequency response?
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* We would like to analyze a system property by
applying a test sinusoidal input u(t) and
observing a response y(t).

= Steady state response yss(t) (after transient dies
out) of a system to sinusoidal inputs is called
frequency response.
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A simple example
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= |nput a sinusoidal voltage u(t)
= What is the output voltage y(t)7
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An example (cont'd)
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At steady-state, u(t) and y(t) has same frequency,
but different amplitude and phase!
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An example (cont'd)

= Derivation of y(t)
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* |nverse Laplace Partial fraction expansion

1
u(t) = (7" —cost +sint)

0 as t goes to infinity.

) Yss(t) = %{— cost +sint) = \%sin{t — 45

(Derivation for general G(s) i1s given at the end of lecture slide.)
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