
Continued ... theorem sThevenin' using  Compute )(sVo

-keep dependent source and controlling

variable in the same sub-circuit

-Make sub-circuit to be reduced as simple

as possible

-Try to leave a simple voltage divider after

reduction to Thevenin equivalent
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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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One can also use

quadratic factors...



LEARNING EXTENSION equations node using  Find )(tio

supernode

oVSo VV +

Assume zero initial conditions

Implicit circuit transformation to s-domain
SV

KCL at supernode
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LEARNING EXTENSION equations loop using  Find )(tvo

supermesh

12

2
II

s
−=

source to due constraint

02
12

2
1

2211 =+−++ I
s

sIII
s

supermesh onKVL 

)73.3)(27.0(

216

)14(

216
)(

22
++

+
=

++

+
=

sss

s

sss

s
sI

73.327.0
)( 210

2
+

+
+

+=
s

K

s

K

s

K
sI

2|)( 020 == =sssIK

48.2
)73.327.0)(27.0(

2)27.0(16
|)()27.0( 27.021 =

+−−

+−
=+= −=ssIsK

47.4
)27.073.3)(73.3(

2)73.3(16
|)()73.3( 73.322 −=

+−−

+−
=+= −=ssIsK

( )
)(2)(

)(47.448.22)(

2

73.327.0
2

titv

tueeti

o

tt

=

−+= −−

Determine inverse transform



TRANSIENT CIRCUIT ANALYSIS USING LAPLACE TRANSFORM

For the study of transients, especially transients due to switching, it is important

to determine initial conditions. For this determination, one relies on the properties:

1. Voltage across capacitors cannot change discontinuously

2. Current through inductors cannot change discontinuously

LEARNING EXAMPLE 0),( ttvo Determine

AiVv LC 1)0(,1)0( =−=−

itshortcircu are inductors

circuit open are capacitors case DCFor 

Assume steady state for t<0 and determine

voltage across capacitors and currents 

through inductors
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Use mesh analysis

Laplace
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Now determine the inverse transform
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LEARNING EXTENSION 0),(1 tti Determine

Initial current through inductor
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LEARNING EXTENSION 0),( ttvo Determine

Determine initial current through inductor

)0(Li
Use source

superposition
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TRANSFER FUNCTION

)(sX )(sYSystem with all

initial conditions

set to zero
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function impulse theFor 

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



LEARNING EXAMPLE   response impulse has networkA u(t)eth
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In the Laplace domain, Y(s)=H(s)X(s)
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