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Chapter 10, Solution 12.  
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The frequency-domain equivalent circuit is shown below. 

2 Io

10 Ω

20∠0° A

V V

20 Ω -j20 Ω j10 Ω

Io



 COSMOS: Complete Online Solutions Manual Organization System 
 
 

Fundamentals of Electric Circuits, 3/e, Charles Alexander, Matthew Sadiku 
© 2007 The McGraw-Hill Companies. 
 
 

 
At node 1, 
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At node 2, 
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Substituting (2) into (1), 
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Therefore, =)t(io  35.74 sin(1000t – 116.6°) A 
Matlab commands: 
A=[3 -(2+j*4);j*2 3-j*2]; 
b= [400;0]; 
V=inv(A)*b; 
Io=V(2)/(j*10); 
 
Chapter 10, Solution 39.  
 
   
For mesh 1, 

o
321 6412I15jI8I)15j28( ∠=+−−     (1) 

For mesh 2, 
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0I16jI)9j8(I8 321 =−−+−      (2) 
For mesh 3, 
 
   0I)j10(I16jI15j 321 =++−      (3) 
 
In matrix form, (1) to (3) can be cast as 
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Using MATLAB, 
A=[28-j*15 -8 j*15;-8 (8-j*9) -j*16;j*15 -j*16 (10+j)]; 
b=[12*exp(j*pi*64/180);0;0]; 
I=inv(A)*b; 

A 6.1093814.03593.0j128.0I o
1 ∠=+−=  

A 4.1243443.02841.0j1946.0I o
2 ∠=+−=  

A 42.601455.01265.0j0718.0I o
3 −∠=−=  

A 5.481005.00752.0j0666.0III o
21x ∠=+=−=  

 

Chapter 14, Solution 6. 
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We convert the current source to a voltage source as shown below. 
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This is a bandpass filter with center frequency around 1rad/s.  Phase is similar to first 
order lowpass filter from 1a).  Step response achieves maximum at around 1sec. with an 
amplitude around .27. 

 

Chapter 11, Solution 14. 
 
We find the Thevenin equivalent at the terminals of Z. 
  

        40 mF   3

1 1 0.625
40 40 10

j
j C j x xω −⎯⎯→ = =  

        7.5 mH    340 7.5 10 0.3j L j x x jω −⎯⎯→ = =  
To find ZTh, consider the circuit below. 
 -j0.625 8 Ω 
 
 
 
                               j0.3                         12 Ω ZTh 
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12 0.38 0.625 12 // 0.3 8 0.625 8.0075 0.3252
12 0.3Th

xZ j j j j= − + = − + = −
+

 

 
ZL = (ZThev)* = 8.008 + j0.3252Ω. 

 
To find VTh, consider the circuit below. 
 -j0.625 8 Ω 
 
 I1 + 
 
    5∠0o                                 j0.3         12 Ω VTh 
 
 
                                                                                                    – 
 
 
By current division, 
  
 I1 = 5(j0.3)/(12+j0.3) = 1.5∠90°/12.004∠1.43° = 0.12496∠88.57° 
 
     = 0.003118 + j0.12492A 
 
 VThev rms = 12I1/ 2  = 1.0603∠88.57°V 
 

ILrms = 1.0603∠88.57°/2(8.008) = 66.2∠88.57°mA 
 

Pavg = |ILrms|28.008 = 35.09 mW. 
 
Chapter 11, Solution 16.  

5
20/14
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ω

ωω  

We find the Thevenin equivalent at the terminals of ZL.  To find  VTh, we use the circuit 
shown below. 
                                                                                                   0.5Vo 
 
 
 
                                                               2Ω        V1                 4Ω              V2 
 
                                                                                                                                     + 
                                        +   + 
                                 10<0o                                 Vo         -j5                    j4                VTh 

      -   -    
           - 
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At node 1, 
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At node 2, 
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Solving (1) and (2) leads to 
 

o
Th jVV 81.484072.90796.71947.62 ∠=+==  

 
To obtain  RTh, consider the circuit shown below.  We  replace  ZL by a 1-A current 
source. 
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At node 1, 
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At node 2, 
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Solving (1) and (2) gives 
o

Th j
V

Z 12.608374.33274.39115.1
1

2 ∠=+==  
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