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Assume the switch in the circuit below has been closed for a long time, find the expression for the inductor current 
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 after the switch opens. 

After the switch opens, the circuit is source free. We are interested in the source free response/natural responses of the RL circuit. The natural response will depend only on the initial energy stored in the inductor. 

The initial current of the circuit. We know the current of the inductor cannot change instantaneously. So we can look at the circuit before the switch opens. iL=I

The switch is opened at time t=0.To Find il(t), we use Krichhoff’s voltage law (KVL). 

Sum the voltage around the closed loop. The circuit is characterized by a first order differential equation.

Ldi/dt+Ri=0;
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We need to solve the differential equation that describes the circuit.

We first separate the variable I and t.
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And rearrange the equation to obtain
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Taking the integral of both sides, we have
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Consequently we get,
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Based on the natural log, 
[image: image8.wmf]t

t

t

L

R

e

I

Ie

t

i

-

-

=

=

0

)

(

, here 
[image: image9.wmf]R

L

/

=

t

 
[image: image10.wmf]0

)

(

V

RIe

t

v

t

L

R

=

=

-


Time constant is an important parameter of the first order circuit. 

The smaller the time constant of the circuit, the faster the rate of decay of the response.
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Find the initial current or voltage


Find the time constant  � EMBED Equation.3  ���
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