0.200 - Lecture 11

First-Order Driven Response
 RC and RL Step Responses

* Long- and Short-Time Behavior
» Superposition: ZIR and ZSR
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General First-Order Dynamics
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First-Order Dynamic Response
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First-Order Step Response
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RC Network Step Response
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* In the absence of infinite i, v.(t) is continuous.
Thus, for t << RC, v(t) = v.(0), rising linearly at first.
* Fort - oo, the network reaches steady state with

d/dt - 0. Thus, i- = 0, the capacitor acts as an
open circuit, and v, settles to v.(t) = RI.



RL Network Step Response
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* In the absence of infinite v, i (t) is continuous.
Thus, for t << L/R, i (t) =i (0), rising linearly at first.
* Fort - oo, the network reaches steady state with

d/dt = 0. Thus, v, = 0, the inductor acts as an
short circuit (wire), and i settles to i (t) - V/R.
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