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Problem 1 

 

 

Solution Problem 1 

 

Define (left to right) three clockwise mesh currents i2, i3 and i4. Then, we may create a 

supermesh from meshes 2 and 3.  By inspection, i4 = 3 A. 

 

 Our mesh/supermesh equations are: 

 

 7 + 5i2 – 5i1 + 11i3 – 11i1 + (1)i3 – (1)i4 + 5i3  =  0  

 –5i2 + (3 + 5 + 10 + 11)i1 – 11i3  = 0    

 i3 – i2  =  9       

 

 Solving,  i1 = –874.3 mA 

 

   i2 = –7.772 A 

   i3 = 1.228 A 

   i4 = 3 A 

 

 Thus, the 1  resistor dissipates P1 = (1)(i4 – i3)
2  =  3.141 W 

 

 



Problem 2 

 

 

 

 

Solution Problem 2 

(a)  Begin by short-circuiting the voltage source. 

  KCL yields  ' '2 0.2x xi i= +     or ' 2
1.667 A

1.2
xi = =  

  Now, open-circuit the independent current source instead. 

  " " "0.2     therefore   0x x xi i i= − =  

  Hence, ' " 1.667 Ax x xi i i= + =  

 

(b)  P1(left) = 2(1)(0.2 ) 111 mWxi =   

P1(right) = 
2(2)

4 W
1

=  

 

 

 

 

 

 

 

 

 

 

 

 



Problem 3 

 

 

 

Solution Problem 3 

 

(a) Perform the following steps in order: 

Combine the 27 A and 750 k to obtain 20.25 V in series with 750 k in 

series with 3.5 M. 

Convert this series combination to a 4.25 M resistor in parallel with a 4.765 

A source, arrow up. 

Convert the 15 V/ 1.2 M series combination into a 12.5 A source (arrow 

down) in parallel with 1.2 M. This appears in parallel with the current source 

from above as well as the 7 M and 6 M. 

Combine:  4.25 M || 1.2 M || 7 M = 0.8254 M. This, along with the -

12.5 A + 4.765 A yield a -7.735 A source (arrow up) in parallel with 825.4 

k in parallel with 6 M. 

Convert the current source and 825.4 k resistor into a 6.38 V source (‘+’ 

reference up) in series with 825.4 k and 6 M. 
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0.8254 M 

6 M 



Problem 4 

 

Solution Problem 4 

Define three clockwise mesh currents i1, i2, i3 starting on the left. 

 

 Then 

  1 2 32 2 6 0i i i+ + − =  [1] 

  2 34 4 0i i− + + =  [2] 

  2 1 2i i− =   [3] 

 Solving, 

 i2 = 129 mA.  Hence, voc = vx = 5i2  =  645.2 mV 

 

 Next, short the voltage sources and open circuit the current source. Then, 

 Rth = 5 || (2 + 3||1)  =  1.774  

 

Problem 5 

 

 

Solution Problem 5 

Rotate the diagram 90o clockwise. Connect a 1 A source between a and b such that the 

head of the arrow points to terminal a. Define a clockwise mesh current i2 

flowing into the ‘+’ reference of the dependent voltage source. Then, 
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where

v i
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 Solving, vab  = 13.15 V. 

 

 Hence, RTh = vab/1  = 13.15 . 

 

 

 Since there is no independent source in the network, this represents both the 

Thévenin and Norton equivalent. 

 

 

Problem 6 

 

Solution Problem 6 

(a) Shorting the 9 V source leaves the 11  in parallel with 2 . Name this RA = 1.69 

. 

 Then, RB = 22 , and RC = 1 . 

 

 Converting this to a T network, with R = RA + RB + RC = 24.69 . 
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 Then, RTh = (12+R1) || (10+R2) + R3  =  6.098 . 

 

Define three nodal voltages on the original circuit after naming the bottom node 

as the reference node: V1, V2, Voc. 

 Then, 
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Solving,  Voc = -606.7 mV 

 

(b) P1 = [0.6067/7.098]2 (1) = 7.306 mW 

 

 

 

 

 

 

 

 

 

 


