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3.2 Norton’s Theorem

Norton’s theorem states the following:

An equivalent circuit consisting of a current source and a parallel resistor can replace any two-
terminal linear bilateral dc network.

The discussion of Thévenin’s theorem with respect to the equivalent circuit can also be applied to
the Norton equivalent circuit. The steps leading to the proper values of Iy and Rn_are now listed.

1. Remove that portion of the network across which the Norton equivalent circuit is found.
2. Mark the terminals of the remaining two-terminal network.

Rn:

3. Calculate Ry by first setting all sources to zero (voltage sources are replaced with short circuits,
and current sources with open circuits) and then finding the resultant resistance between the two
marked terminals. (If the internal resistance of the voltage and/or current sources is included in
the original network, it must remain when the sources are set to zero.) Since Ry = Ry, , the
procedure and value obtained using the approach described for Thévenin’s theorem will determine
the proper value of Ry.

In:

4. Calculate Iy by first returning all sources to their original position and then finding the short-
circuit current between the marked terminals. It is the same current that would be measured by an
ammeter placed between the marked terminals.

5. Draw the Norton equivalent circuit with the portion of the circuit previously removed replaced
between the terminals of the equivalent circuit.

Example 3.4 Find the Norton equivalent circuit for the network in the shaded area of Fig. below
?
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1- Ry
R’
AMy .a
30

R1§ﬁ£1 "Ry

» b

BYGQ) _ 180

Ry=Ri||Rh=30Q] 6= =21
v =Ry || R | 30160
2- In
Il R'[ I_‘-.' I_"-.' Short - .
— MAN———— a
310 lf.lzﬂ -
+ + )
E===9V I’legﬁﬂ Iy
-t
b

Short circuited -~

IN



Chapter 3
Network theorems

(e8]

Vh=LR,=(060=0V
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3- Equivalent Circuit
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Example 3.5 Find the Norton equivalent circuit for the network external to the 9-Q resistor in
Fig. below ?

Solution
1- Rn

R_}\?=R1+Rj=59+4ﬁ=9!1

R’y
Wy
50)
8 d
31§4I1 .
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R _ (5Q)(10A) _ 50A

I, = = 5,550 A
Y Ri+R, 50+40 0
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Example 3.6 (Two sources) Find the Norton equivalent circuit for the portion of the network to
the left of a-b in Fig. below ??
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Solution:
1- Ry

40)6Q) _ 240

=241}
40+ 61 10

Ryv=Ri||R,=4Q]60Q=

I"v=I=8A
The result 1s

Iy=I"'yw—TI'y=8A—175A =6.25A

3- Equivalent Circuit

O
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