
Chapter 6 Applications of the Laplace Transform
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In analyzing the circuit , we first wrote down the differential 
equation  using KVL

Initial condition

Taking Laplace Transform for both side

were

Inverse Back
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In this chapter , we are going to do the

Transform to the s-domain

Each element of the circuit
Is replaced by its Laplace-transformed
Equivalent

Similar what was done using the phasor

Transform)Laplacedomain (-sTransform the circuit to the  First

))s(Ii.etransformed required variable (-Solve for the sSecond
using all linear circuit techniques such as:

)i(tInverse back , to obtain the time domain variable Third

OHM , KVL, KCL , VDR, CDR, Thavenin, source transformation , 
Nodal and Mesh
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From Example 5-10  ( Imaginary Roots)
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See Example 5-10 for details

















6-4 Transfer Functions
Consider the following circuit
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input output

We want a relation (an equation) between the input  x(t)  and output  y(t)
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Real coefficients,  non negative which results from system components   R, L, C



In general, 
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' 'were  ,   n ms ba s are real,  non negative which results from system components   R, L, C

Now if we take the Laplace Transform of both side (Assuming Zero initial Conditions)
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We now define the transfer function  H(s) ,

 
all initial conditions are zero
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The roots of the polynomials N(s) , D(s) are either real or
occur in complex conjugate

The roots of   N(s)  are referred to as the zero of  H(s)  ( H(s) = 0 )

The roots of   D(s)  are referred to as the pole of  H(s) ( H(s) =  ± ∞ )



The Degree of    N(s) ( which is related to input) must be less than or
Equal of  D(s)  ( which is related to output) for the system to be 
Bounded-input, bounded-output  (BIBO)
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We see that for finite bounded
Input (i.e x(t) =u(t) )
We get an infinite (unbounded)
output

 for   m n≤ BIBO
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The poles of   H(s)  must have real parts which are negative

The poles must lie in the left half of the  s-plan



Components of System Response

Consider the following differential equation ( Input / Output ),
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If initial conditions are zeros
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