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Response Terminology 

Natural response – response in absence of sources 

Forced response – response due to external source 

Complete response = Natural + Forced 

Source dependence 

Transient response – time-varying response (temporary) 

Steady state response – time-independent or periodic     

              (permanent) 

 

Complete response = Transient + Steady State 

Time dependence 



Transient Response 



RC Circuits at DC 

• At dc no currents flow through capacitors: open circuits 

 



Natural Response of Charged Capacitor 

(a) t = 0−  is the instant just before the switch is 

moved from terminal 1 to terminal 2 

(b) t = 0 is the instant just after it was moved;  

       t = 0 is synonymous with t = 0+ 

since the voltage across the capacitor cannot 

change instantaneously,  it follows that    



Solution to the differential equation 



Solution to the differential equation 

τ is called the time constant of the circuit. 



Natural Response of Charged Capacitor 



General Response of RC Circuit 



Solution of  

  



Solution of  

  

We have: 


