
Laplace Circuit Analysis

Circuit Analysis in the “S” Domain
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Laplace Circuit Analysis

Circuit Element Modeling

1.0 Resistance

Resistor

The method used so far follows the steps:
1.  Write the differential  equation model
2.  Use Laplace transform to convert the model to an algebraic form
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Laplace Circuit Analysis

2.0 Inductor



Laplace Circuit Analysis

3.0 Capacitor



Example

Given the circuit below.  Assume vc(0) = - 4 V.   
Use Laplace to find vc(t).
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= Check the boundary conditions

vc(0) =  - 4 V

vc(oo) = 2 V
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Example

Find i0(t) using mesh current method
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Is final value of  i2(t) reasonable?
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Example Continued … Computing the inverse Laplace transform

Analysis in the s-domain has established that the  Laplace transform of the 
output voltage is
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TRANSFER FUNCTION

)(sX )(sYSystem with all
initial conditions

set to zero

,
)(
)()(..
sX
sYsHFT ==

01

01
...
...)(

asasa
bsbsbsH m

m

n
n

+++

+++
=

1)()()(
function impulse theFor 

=⇒= sXttx δ

The inverse transform of H(s) is also
called the impulse response of the system

If the impulse response is known then one
can determine the response of the system
to ANY other input

H(s) can also be interpreted as the Laplace
transform of the output when the input is
an impulse and all initial conditions are zero

The Transfer Function (T.F.) is the ratio between the input 
to the output Signals in S domain with all the initial conditins
are set equal to zero. Knowing the T.F. the output of the system
can be examined for different input signals.



EXAMPLE Determine the transfer function, the type of damping and the
unit step response

Transform the circuit to the Laplace
domain. All initial conditions set to zero
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EXAMPLE Determine the steady state response

Transform the circuit to the Laplace domain.
Assume all initial conditions are zero
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Transform circuit to Laplace domain.
Assume all initial conditions are zero
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