MAE 143B - Homework 3

Remark

All functions of time t considered in this homework are defined only for ¢ > 0.
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Taking Laplace transforms of the ODE with y(0) = 0 gives
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which has a single pole at
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Given that all constants are positive, this pole has strictly negative real part and the transfer function is
asymptotically stable.
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For vg(t) = 04, t > 0, we have V,(s) = 0,/s and
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This input results in the steady-state response
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For large times, the exponential term diminishes, resulting in the sinusoidal steady-state solution
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As we have seen in Section 3.8, the steady-state response of a linear time-invariant system like in this problem
to an of the form input u(t) = A cos(wt + ¢) is

Yss(t) = A|G(jw)| cos(wt + ¢ + LG (jw)),

where in our case y(t) = w(t) and G(jw) = H(s = jw). For the first input signal, we have w = ¢ = 0 and
A = 7,, such that
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confirming our answer from 3.28. For the second input, we have ¢ =0, A = 9, and
wss(t) = 0a|H (jw)| cos(wt + ZH (jw)).

From 3.27, we have
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such that
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which together with the above gives
wss(t) = g (R{H (jw)} cos(wt) + S{H (jw)} sin(wt)) =
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confirming our answer from 3.28.



