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Step Response of an RC Circuit
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Step Response of an RL Circuit
Assume an initial voltage on the capacitor.

Applying KCL, we have.

Where v is the voltage across the capacitor. For t>0

Rearranging terms gives

Or
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Step Response of an RL Circuit
Integrating both sides and introducing the initial conditions,

Or

Taking the exponential of both sides

Or

Thus if the switch changes position at time t=to

instead of t=0
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Step Response of an RL Circuit
 This is known as the complete response (or total response) of the RC

circuit to a sudden application of a dc voltage source, assuming the
capacitor is initially charged.

 Assuming that Vs>Vo a plot of v(t) is shown in the figure.

If Vs=0

Which can be written alternatively as

The current through the capacitor is obtained as

Or
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Step Response of an RL Circuit

The transient response is the circuit’s temporary
response that will die out with time.

The steady-state response is the behavior of the
circuit a long time after an external excitation is
applied.



Dr. Firas Obeidat – Philadelphia University 
6

Step Response of an RL Circuit
Example: The switch in shown figure has been in position A for a long time. At t=0
the switch moves to B. Determine v(t) for t>0 and calculate its value at 1s and 4s.
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Step Response of an RL Circuit
Example: In shown figure, the switch has been closed for a long time and is opened
at t=0. Find i and for all time.
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Step Response of an RL Circuit
Example: In shown figure, the switch has been closed for a long time and is opened
at t=0. Find i and for all time.
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