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1st Order R-C 
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First-Order RC Transient 
Step-Response 

o Assume the switch S is closed at t = 0 
o Apply  KVL to the series RC circuit shown: 

o Differentiating both sides  which gives: 

o The solution to this homogeneous equation consists of only the complementary 
function since the particular solution is zero. 

o To find the complementary Solution, solve the auxiliary equation: 
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First-Order RC Transient 
Step-Response 

o To determine the constant “A” we note that : 

Where Vc (0) = 0 
o Now substituting the value of io into current equation 
o We obtain A = V/R at t = 0. 
 

has the form of an exponential decay 
starting from the transient value to the 
final steady-state value of 0 ampere in 5 
time-constants  
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 The voltage across the resistor is: 

First-Order RC Transient 
Step-Response 

 The voltage across the capacitor is: 

6 
Transient-response is almost finished after 5τ, 
then steady state 



1st Order R-C 
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Alternating Current Transients 

RC Sinusoidal Transient 
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Alternating Current Transients 

RC Sinusoidal Transient 
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Examples 
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A series RC circuit with R = 5000 ohms and C = 20 µf has a constant voltage V = 100 v 
applied at t = 0 and the capacitor has no initial charge. Find the equations of i, VR and 
Vc. 
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Example (1)
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Example (1)
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A series RC circuit with R = 100 ohms and C = 25 µf has a sinusoidal voltage source v = 
250 sin (500t + Ø) applied at a time when Ø = 0°. Find the current, assuming there is no 
initial charge on the capacitor. 

Example (2)
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Example (3)
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In the two-mesh network shown in Fig.4 the switch is closed at t = 0. Find the transient 
mesh currents i1 and i2 shown in the diagram, and the transient capacitor voltage Vc. 

Example (4)
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Example (4)
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In the RC circuit of Fig. 3 the switch is closed on position 1 at t=0 and after 1 TC 
is moved to position 2. Find the complete current transient. 

Example (5)



18 

0.0147 
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Example (5)
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Example (5)
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0.0147 

Example (5)




