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3.2 RL DC Circuits: 

When we consider independent sources acting on a circuit, part of the response will 

resemble the nature of the particular source (or forcing function) used; this part of the 

response, called the particular solution, the steady-state response, or the forced response, will 

be “complemented’’ by the complementary response produced in the source-free circuit. 

The complete response of the circuit will then be given by the sum of the complementary 

function and the particular solution. In other words, the complete response is the sum of 

the natural response and the forced response. The source-free response may be called the 

natural response, the transient response, the free response, or the complementary function, 

but because of its more descriptive nature, we will most often call it the natural response. 

We begin our study of transient analysis by considering the simple series RL circuit 

 

Our goal is an expression for i(t) which satisfies this equation and also has the value 

I(0) at t = 0. 

integrating each side of the equation. The variables in Eq. [1] are i and t, and it is 

apparent that the equation may be multiplied by dt, divided by i, an arranged with the 

variables separated: 
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Fig. 3.2.1 The current response of RL circuit. 

[Source: “Fundamentals of Electric Circuits” by charles K. Alexander, page: 244] 
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Problem 1: 

In the circuit shown in Fig. 3.2.2, find io, vo, and i for all time, assuming that the switch 

was open for a long time. 

Fig. 3.2.2 For pbm 1. 

[Source: “Fundamentals of Electric Circuits” by charles K. Alexander, page: 248] 
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Fig. 3.2.3 For pbm 1. 

[Source: “Fundamentals of Electric Circuits” by charles K. Alexander, page: 248] 

 

 

Fig. 3.2.4 Plot for I and i0. 

[Source: “Fundamentals of Electric Circuits” by charles K. Alexander, page: 249] 


