
Partial Fraction Expansion
Partial fraction expansion facilitates inversion 

of the final s-domain expression for the 

variable of interest back to the time domain. 

The goal is to cast the expression as the sum 

of terms, each of which has an analog in 

Table 10-2. 

Example
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1.  Partial Fractions  

Distinct Real Poles

The poles of F(s) are s = 0, s = −1, and s = −3. 

All three poles are real and distinct.

Example
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2. Partial Fractions 

Repeated Real Poles
Example

Cont.



2. Partial Fractions 

Repeated Real Poles

Example cont.



3. Distinct Complex Poles

Example

Note that B2 is the complex conjugate of B1.

 Procedure similar to “Distinct Real 

Poles,” but with complex values for s

 Complex poles always appear in 

conjugate pairs

 Expansion coefficients of conjugate 

poles are conjugate pairs themselves



3.  Distinct Complex Poles (Cont.)

Next, we combine the last two terms:



4. Repeated Complex Poles: 

Same procedure as for repeated real poles



Property #3a in Table 10-2:

Hence: 



s-Domain Circuit Models

Under zero initial conditions:





Example 10-11: Interrupted Voltage Source

Initial conditions:

Voltage Source

(s-domain)
Cont.



Example 10-11:  Interrupted Voltage Source (cont.)

Cont.



Example 10-11: Interrupted Voltage Source (cont.)

Cont.



Example 10-11:  Interrupted Voltage Source (cont.)
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