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8. An example of Input Resistance Method 
Find the Thevenin equivalent circuit of the circuit shown below, to the left of the terminals 
a and b.  Then, find the current through the load resistor RL = 6 Ω. 

 
Solution: 
(a) Finding Vth : Open-circuit voltage.    Since two terminals a and b are open, there is no 
current flowing through 1 Ω resistor.   If we apply the node-voltage method, the open 
circuit voltage is the same as the node voltage V1.  
 

 
Therefore,  @node 1:  02

124
32 11 =−+− VV   ---> V1=30 V  ----->Vth=30 V 

(b) Finding Rth: After deactivating independent sources, we have, 

 
Therefore, Rth=Rab=1 + (4//12) = 1+3=4 Ω 

 
(c) Finding the load current:  The final equivalent circuit with the load is reduced to: 

 

Therefore, 3
64

30 =
+

=LI [A] 
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9. An example of Short Current Method and Test Voltage Method 
Find the Thevenin equivalent circuit of the following circuit. 

 

 
Solution: 
(a) Derivation of Vth. 

 
 Constraints:  242 =V ; 

8
1Vix =  

 @ node 1:  0
8

3
8

4
2

24 111 =⋅+++
− VVV

  ------------>V1=8 [V]=Vth 

 
(b) Derivation of Rth by Short Current Method:  First, two terminals a and b are shorted 
to find the short current Isc.   
 

 
When and b are shorted out, there is no current through 8 resistor, therefore, ix=0.   Hence, 
the dependent source disappears from the circuit.   Therefore, the circuit has changed to: 
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 The circuit is very weird, but somehow we may apply node-voltage equation like: 

  scI+= 4
2

24 , so Isc=8.  

 Therefore Rth=8/8=1 [Ω] 
 
So, the Thevenin equivalent circuit is:  

 
 
(c) Derivation of Rth by Test Voltage Method:  After deactivation of the independent 
sources, we have the following circuit. 
 

 
 Constraint: 

8
1Vix = , V1=VT.  

 Applying KCL at node 1: T
T

x
T

xT VViViI ==++=
8

83
2

 

 Therefore, 1==
T

T
th I

VR  

So we have the same Thevenin equivalent circuit, like this. 
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10. Another Thevenin equivalent circuit problem. 
 

 
 
(a) Vth derivation: Open-circuit voltage 

 
 Constraint:  

40
2Vix = , therefore 160ix=4V2 

 @ node 1:  0
20

44
60

2211 =−−+− VVVV    ------(1) 

 @ node 2:  0
20

4
4080

21222 =+−++ VVVVV -----(2) 

 From (1) and (2): V2=Vth=30 [V] 
 
 
(b) Derivation of Rth by Short Current Method:  If you short the terminal, then the circuit 
becomes like below: (Remember ix=0) 
 

 
 By current-division, we have: 3

2060
604 =
+

⋅=scI  

 Therefore, Rth =30/3=10 [Ω] 
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(c) Derivation of Rth by Test Voltage Method:  After deactivation of the independent source and 
applying a test voltage, we have the following circuit. 
 

 
 

 Constraint:  
40

T
x

Vi = ,  therefore 160ix=4VT 

 

 Applying KCL @ node 2:  
80

4
4080

TTTT
T

VVVVI +++= ,  

from this th
T

T R
I
V == 10  

 
 
(d) Final Thevenin equivalent circuit? 
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