
Solution Set 5 Rev06_2011  Page 1 | 9 

Solution Set 5 (Fall 2008) 
 

5.1 Use Thevenin’s theorem using KVL around 2 loops to find Vab in the following network.  

 

Solution: 

 
 

To find let’s consider Vab 

Loop 1:  04*)(8*6 211  kIIkIV ,       (1) 

Loop 2: 0124*)(8* 122  VkIIkI ,      (2) 

 

(1): VkIkI 64*12* 21   ,  )64*(
12

1
21 VkI

k
I 


 . 

(2): VkIkI 124*12* 12   

By substituting (1) into (2): 

VVkI
k

k
kI 12)64*(

12

4
12* 22 




 , 

mAI 16/152  ; 

VkIVAB 5.78*2  ; 

Thevenin’s equivalent circuit can be presented as:  

 
To find Rt set all voltage sources to be equal zero ( short circuit) and all current sources to be 

equal zero (open circuit):  

 kkkkRt 28||4||8 ; 
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So the Thevenin’s circuit is  

  

 

5.2 Use Thevenin’s theorem using KCL at nodes A and B to find Vab in the following network. 

(check the solution at node B))) 

 
Solution: 

 

KCL at the node A:   0
12
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9
















k
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k

VV ABAA ,      (1) 

KCL at the node B: 0
11

0
1 











k

VV

k

V
mA BAB ,       (2) 

Let’s express Va from (1): VVV BA 12  , 

And substitute it into (2): 

08*8*4*9  kVkVkVVV ABAA , 

VVV AB 9138  , 

VVVV BB 9)12(138   

VVB 18/4 , 

Hence VVA 9/5 ;  

VVVVVV BAAB 9/718/49/5   

To find Rt set all voltage sources to be equal zero ( short circuit) and all current sources to be 

equal zero (open circuit):  
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So  kkkkkRT 722.0)8||21(||1 ; 

The Thevenin’s equivalent is:  

 
 

 

 

5.3 Find the Norton equivalent source for each of the following circuits 

 

 
Solution:  

1. Find SI  

 

Redraw circuit: 
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(The k6 resistor shorted out) 

 

mA
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v
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v

R

v
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T

6.0
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6

6||)84(6
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






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










(Current divider) 

 

2. Find SR , set Vsource = 0  

Redraw circuit: 

 

 




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]6)6||12[(||6
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3. Draw the Norton equivalent source:  

 

 
 

 

 

5.4 Find Norton equivalent source for the following circuit.  

 

Solution:  

1. The original circuit can be redrawn as: 

 
 

 

To find Is let’s apply KCL at the node V1:  

3k

3k

12V5mA

V1

 
 

 

0
3

112
5

3
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










k
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mA

k

V
, 

VV 5.131  

mA
k

VV
Is 5.0

3

121





 , 

2. Find Rs (set all voltage sources to be equal zero ( short circuit) and all current sources to be 

equal zero (open circuit): 
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 kkkkkRs 2]6||63[||3 ; 

Hence the Norton equivalent source is:  

 
 

 

 

5.5 Find 0I in the following network using superposition.  

 

 
Solution:  

 

Consider the current source (voltage source = short) 

Redraw without the voltage source 
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Consider the voltage source (Current source = open) 

Redraw without the current source. 
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5.6 Find 0I in the following network using superposition (Hint: At some point:  kk 6||3 ) 
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Solution:  

Consider the current source (Voltage source = short) 

Redraw without the voltage source 

 

 

 

)6||34(5
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mAmAI 275.2455.0*501   

 

Consider the voltage source (current source is open): 
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 Note: I02 points in the opposite direction than IT 

 

mA
kkkk

V
IT 82.1

))54(||3(6
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
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
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mAmAIII 82.1)455.0(275.202010   

 


