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FE Review
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RC and RL Analysis

Series Capacitors
Treat like parallel resistors
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Parallel Capacitors
Treat like series resistors
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Capacitor Current Divider
(Like a resistor voltage divider)
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Capacitor voltage divider
(Like a resistor current divider)
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Inductors

Treat inductors just like resistors.
This includes the inductive voltage
and current divider equations.
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First Order Fundamentals
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Initial and Final Values

To start with, let’s consider a switch.  In
analyzing the switch, we will consider two
extremes: 
‚ Th  inst nt  s it h is l s d (th
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‚ The instant a switch is closed (the
Initial Value), and

‚  the steady state value (a long time
has passed since the switch closed)
(The Final Value).

When you have a circuit in
which you are working out the
initial values,
! An uncharged capacitor

acts as a short circuit.
(It opposes a change in
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(It opposes a change in
voltage)
! A un-fluxed inductor acts

as an open circuit.
(It opposes a change in

current).
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V ( ) V a voltage source!0 

Extending this idea to the device with an
Initial charge, we get:
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RC circuit – Charge Phase

+
-

Cv s

Rt = 0

 RC 

12



5

   

 

C

c c c c

C

t
y V (t)

V ( ) V V ( ) V e

determinedy( ) V ( )
earlierV ( )

t 0

0 0
V
0v



 

 






 



   

 



13

 

 

S

S S

C

c

C S

t

t

RC

RC

earliery V ( )

V ( ) e

V ( )

V

Vt

t 1

V

e

0

V

v




 

 
 

 

 











0 6

0.7

0.8

0.9

1

( . 6 3 2 )

( . 8 6 5 )

( . 9 5 )
( . 9 8 2 )

( . 9 9 3 )

V
S

R C
n e t w o r k

14

0.1

0.2

0.3

0.4

0.5

0.6

0 1 2 3 4 5
( t a u )

n e t w o r k
C H A R G E

p h a s e

V
C
(t

)

RC Circuit – Discharge Phase
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Example
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At time t = 0 the switch goes to position #1.
The initial charge on the capacitor is 0 volts.
Show the charge graph of the capacitor voltage. 

Step 1:  Remove the load (the capacitor) and the
Discharge Resistor and determine the Thevenin Ckt.
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Place the Cap onto the Thevenin 
circuit and then calculate the charge 

eqn.
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Now place the cap with the 
discharge resistor and recalculate 

the eqn.

t
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