
Example 
The input to this circuit is the voltage source voltage 

1

42 10 2e  Vtv − ×=  

The output is the current, i. The initial conditions are 
(0) 1 A, (0) 8 Vi v= =  

Determine the current  i for t ≥ 0. 
 
 
Solution: 
 
KVL:   

42 1050 0.001   2 tdii v
dt

− ×+ + = e  for t ≥ 0 

The capacitor current and voltage are related 
by 
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Taking the Laplace transforms of these equations: 
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Solving for I(s) yields 
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Finally 
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Example 
Determine the capacitor voltage, , for t ≥ 0.  cv

The initial conditions is 

C (0) 0v =  

 
Solution: 
After a source transformation we have 
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Taking the Laplace Transform yields: 
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Example: 
 
Determine the inductor current, i(t), in this circuit. 

 

 
 
 
Solution 
After the switch opens, apply KCL and KVL to 
get 
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Apply KVL to get 
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Substituting into the first equation gives ( )v t  

( ) ( ) ( ) ( ) ( )1 2
d d d

2 sR i t C L i t R i t L i t R i t V
dt dt dt

⎛ ⎞⎛ ⎞+ + + +⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
=  

then ( ) ( ) ( ) ( ) ( )
2

1 1 2 1 22
d d

sR C L i t R C R L i t R R i t V
dtdt

+ + + + =  

Dividing by : 1R C L

( ) ( ) ( )
2

1 2 1 2 s
2

1 1

R C R L R R Vd di t i t i t
1R C L dt R C L R C Ldt

⎛ ⎞ ⎛ ⎞+ +
+ +⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

=  

 

With the given values: ( ) ( ) ( )
2

2 25 156.25 125d di t i t i t
dtdt

+ + =  

Taking the Laplace transform: 
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We need the initial conditions. For t < 0, The switch is 
closed and the circuit is at steady state. At steady state, 
the capacitor acts like an open circuit and the inductor 
acts like a short circuit. Using voltage division  
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Then, using current division 
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The capacitor voltage and inductor current are continuous so ( ) ( )0 0v v+ = − and ( ) ( )0 0i i+ = − . 
After the switch opens 
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Substituting these initial conditions into the Laplace transformed differential equation gives 
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Taking the inverse Laplace transform 
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