First—=Order Circuits
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Solution:
This is a first order circuit containing an inductor.

First, determine i (t).

Consider the circuit for timet< 0.

Step 1: Determine the initial inductor current.

Consider the circuit for time t > 0.
Step 2. The circuit will not be at steady state immediately after the source voltage changes

abruptly at time t =0. Determine the Norton equivalent circuit for the part of the circuit
connected to the inductor.

Step 3. The time constant of a first order circuit containing an inductor is given by z = R
t

Then a:l.
T

Step 4. The inductor current is given by i (t)=ig +(i(0)—i, )e™ for t>0

Step 5. Express the output voltage as a function of the source voltage and the inductor current.

Step 6. The output voltage is given by
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This is a first order circuit containing a ( 0 X l 12 .
capacitor. First, determine v, (t). -

Consider the circuit for time t < 0.

Step 1: Determine the initial capacitor voltage.

Consider the circuit for time t > 0.

Step 2. The circuit will not be at steady state immediately after the source voltage changes
abruptly at time t =0. Determine the Thevenin equivalent circuit for the part of the circuit
connected to the capacitor. First, determine the open circuit voltage, v, :

Step 3. The time constant of a first order circuit containing an capacitor is given by =R, C .

Then azl.
T

Step 4. The capacitor voltage is given by v¢ (t) =V +(Vc (0) Voo )e ™ for t>0

Step 5. Express the output current as a function of the source voltage and the capacitor voltage.

Step 6. The output current is given by
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