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Homework # 3 
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P2.36* Combining 2R and 3R , we have an equivalent resistance 
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P2.38* At node 1 we have:  1
1020

211 =
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At node 2 we have: 2
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In standard form the equations become 
 
 11.015.0 21 =− vv  
 23.01.0 21 =+− vv  
Solving, we find V 29.141 =v and V 43.112 =v . 

Then we have A. 2857.0
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P2.39* Writing a KVL equation, we have 1021 =−vv . 

At the reference node, we write a KCL equation: 1
105

21 =+
vv . 

Solving, we find 667.61 =v and 333.32 −=v . 
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Then, writing KCL at node 1, we have A 333.3
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P2.46* First, we can write: 
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Then, writing KCL equations at nodes 1 and 2, we have:  

1
10

1 =+ xi
v  and  05.0

20
2 =−+ xx iiv  

Substituting for xi and simplifying, we have  
   12.03.0 21 =− vv  

015.01.0 21 =+− vv  
Solving, we have 61 =v and 42 =v . 
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P2.48* 12 vvvx −=  

Writing KCL at nodes 1 and 2: 
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Substituting and simplifying, we have  
 

30715 21 =− vv    and      202 21 =+ vv . 
 
Solving, we find 405.51 =v and 297.72 =v . 
 

P2.52* Writing KVL equations around each mesh we have 
  20)(155 211 =−+ iii    and    1010)(15 212 =+− iii  
 Putting the equations into standard from we have 
  201520 21 =− ii    and   102515 21 =+− ii  
 Solving we obtain 364.21 =i  A and 818.12 =i  A. 
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P2.54*  

 
Writing and simplifying the mesh-current equations, we have: 
 121028 21 =− ii  
 0304010 321 =−+− iii  
 06030 32 =+− ii  
 
Solving, we obtain 
  

500.01 =i   200.02 =i   100.03 =i  
 
Thus, V 500.05 32 == iv . 
 

P2.61* Because of the current sources, two of the mesh currents are known. 

  
Writing a KVL equation around the middle loop we have 
  ( ) ( ) 02510120 111 =+++− iii  
Solving, we find 2857.01 =i . 

 
P2.65* First, we write a node voltage 

equation to solve for the open-
circuit voltage: 

 1
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 Solving, we find V 667.6=ocv . 
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 Then zeroing the 
sources, we have this 
circuit: 

  
  

 Thus, Ω=
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tR .  The Thevenin and Norton equivalents are: 

  
 

P2.67* The equivalent circuit of the battery with the resistance connected is 
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P2.75* To maximize the power to LR , we must maximize the voltage across it.  

Thus we need to have 0=tR .  The maximum power is 
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P2.78* First, we zero the current source and find the current due to the voltage 

source. 

 
 A 21530 ==vi  
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Then we zero the voltage source and use the current-division principle to 
find the current due to the current source. 

 
 A 2
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Finally, the total current is the sum of the contributions from each 
source. 
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P2.81* The circuits with only one source active at a time are: 
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Then the total current due to both sources is A 333.3,, −=+= csvss iii . 
 
 

P2.87* (a) Rearranging Equation 2.80, we have 
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(b) The circuit is: 

 
The Thevenin resistance is 
 

 Ω=
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The Thevenin voltage is 
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Thus, the equivalent circuit is: 
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Thus the detector must be sensitive to very small currents if the bridge 
is to be accurately balanced. 


