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PROPERTIES OF THE LAPLACE TRANSFORM 

The properties of the Laplace transform help us to obtain transform 

pairs without directly using Eq. As we derive each of these 

properties, we should keep in mind the definition of the Laplace 

transform in Eq. 

 

Table 1 provides a list of the properties of the Laplace transform. 

The last property (on convolution) will be proved later. There are 

other properties, but these are enough for present  purposes.  

 

Table 2 summarizes the Laplace transforms of some common 

functions. We have omitted the factor u(t) except where it is 

necessary. 
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THE INVERSE LAPLACE TRANSFORM 
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APPLICATION TO CIRCUITS 

Having mastered how to obtain the Laplace transform and its inverse, 

we are now prepared to employ the Laplace transform to analyze 

circuits.  This usually involves three steps. 

 

Steps in applying the Laplace transform : 

1. Transform the circuit from the time domain to the s domain. 

 

2. Solve the circuit using nodal analysis, mesh analysis, source 

transformation, superposition, or any circuit analysis technique 

with which we are familiar. 

 

3. Take the inverse transform of the solution and thus obtain the 

solution in the time domain. 



For a resistor, the voltage-current relationship in the time domain is 



The S-domain equivalents are shown in Fig, where the initial 

condition is modeled as a voltage or current source. 

(a) Time-domain (b,c) S-domain equivalents 

For an inductor, the voltage-current relationship in the time domain is 



For a capacitor, the voltage-current relationship in the time domain is 

The S-domain equivalents are shown in Fig, where the initial 

condition is modeled as a voltage or current source. 

=V(0)/s/1/sC 



If we assume zero initial conditions for the inductor and capacitor, 

the above equations reduced to: 

The S-domain equivalents are shown in Figure  



We define the impedance in the s-domain as the ratio of the voltage 

transform to the current transform under zero initial conditions, this is 

Thus the impedances of the three elements are 

Table 3 summarizes these. The  admittance in the s domain in the reciprocal 
of the impedance, or  



EXAMPLE 

SOLUTION 
We first transform the circuit from the time to  
The s domain 

The resulting s-domain circuit is in Fig. 14. we now apply mesh analysis. 





EXAMPLE 

We transform the circuit to the s domain as shown in Fig. 17. the initial condition is 
included in the from of the current source CVo (0)= 0.1(5)=0.5A.  
We apply nodal analysis at the top node, 
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The first term of the equation can be resolved as: 
 

Where  
 

Taking the inverse Laplace transform: 
 


