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NETWORK THEOREMS (DC)

9.2 SUPERPOSITION THEOREM

The current through, or voltage across, any element of a network is equal to the algebraic sum
of the currents or voltages produced independently by each source.

When removing a voltage source from a network schematic, replace it with a direct
connection (short circuit) of zero ohms. Any internal resistance associated with the source
must remain in the network.

When removing a current source from a network schematic, replace it by an open circuit of
infinite ohms. Any internal resistance associated with the source must remain in the network.

—Q O O
Rim § Rim A
it » I <> § Rim » § Rim
= T

—0 O O

Removing a voltage source and a current source to permit the application of the superposition theorem.
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EXAMPLE 9.1 Using the superposition
theorem, determine current /1 for the network
in Fig.

Due to the open circuit, resistor R1 is in series

.y R.I (0O
'R, +R, 0Q0+6Q

0A

I=I+I"=5A+0A=5A
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EXAMPLE 9.2 Using the superposition B %
: M\ M
theorem, determine the current through the 24 Q L=7 40
12 Q resistor in Fig. Note that this is a two-
source network of the type examined in the #1 ==V R, Z 120 E, =
previous chapter when we applied branch-
current analysis and mesh analysis.
Rl R3 Is Rl
Ay My AW
240 l,' 40 48 V battery 240 l,r
2 replaced by short 2
" 9, circuit o Ry
=54V R:§1m mp =54V R3§12Q R3§4Q
= ) % I
- = 30

The total resistance seen by the source is therefore

Ry =R, + R || R;

and the source current is
E, 54V

R, 27Q

I

i =2A
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240+ 12Q||140=240+30=27Q

48V



Using the current divider rule results in the contribution to /; due to the
54 V source:

R;I, (4€Q)2A)
I = 2o =05A
" Ry + R, 40 +120
Rl R3 R3
AW WY
24 ) 40 40
Ry

R, 2120 £, 2= 48V mmmlp- R 2 240 R, 2120 E, =48V

—a Y-

54 V battery replaced - 8 Q

by short circuit

Therefore, the total resistance seen by the 48 V source is
R =R, +R|R,=40+120|240=40+80 =120
and the source current is

E, 48V

s = -
R 120

4 A
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Applying the current divider rule results in

R(l) (40Q)(4A
P I PO
Ri+R, 240+ 120

It is now important to realize that current /12 due to each source has a different direction, as

shown in Fig. The net current therefore is the difference of the two and the direction of the
larger as follows:

L=1I,—1=26TA—05A =217A
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