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1.  

 

 

 

Choose an R, an L, or a C to be placed in the dashed-line box to make 

oi(t) I cos(25kt 135 )= +
o

 

where oI  is a positive, (i.e., nonzero), real constant.  State the value of the component you choose.  

Hint:  Use a Thevenin equivalent. 

 
 

 

 

 

 

 

The resultant circuit is a current divider: 
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The desired output is: 
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In order for the above two equations to match, their angles need to match: 
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 In order for this equation to be satisfied, the angle on the 

bottom has to equal ( )
90
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To achieve -45 degrees, the bottom has to have the real = -imaginary so that tan-1(-1)=-45 

If an R,   

10k+R=40k so R=30k.  This is a valid value. 

If an L, 

10k=(40k-25kL) =>  L=(40k-10k)/25k=1.2H which is a valid value but large. 

Therefore, an R=30k or L=1.2H will work to achieve the desired value. 

2.    With your component from problem 1 in the circuit, calculate the resulting value of oI . 

 

3.   

 

 

 

Choose an R, an L, or a C to be placed in the dashed-line box to make 

oi(t) I cos(1Mt 120 )= −
�

 

where oI  is a positive, (i.e., nonzero and non-negative), real constant.  State the value of the 

component you choose.   

 

The phasor for the current source becomes:  
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And the desired phasor becomes:  
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An equation can be written for the desired phasor by observing that it is a current divider: 
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In order for the above two equations to match, their angles need to match: 
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equation to be satisfied, the angle on the bottom has to equal ( )
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To get the bottom to equal +30 degrees the Zbox needs to be an inductor because a R will only result in 

an angle of 0;  a capacitor will only result in angles (because of the -) between 0 and -90 (not a +angle): 
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4.    With your component from problem 3 in the circuit, calculate the resulting value of oI . 
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So Io=5.2A 

5. 

 

 

 

 

Draw a frequency-domain equivalent of the above circuit.  Show a numerical phasor value for si (t) , and 

show numerical impedance values for R, L, and C.  Label the dependent source appropriately. 
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\

 
6. Find the Thevenin equivalent (in the frequency domain) for the circuit from Problem 6.  Give the 

numerical phasor value for ThV  and the numerical impedance value of Thz . 
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7.   

 

 

 

 

 

 

Draw a frequency-domain equivalent of the above circuit.  Show a numerical phasor value for si (t) , and 

show numerical impedance values for R, L, and C.  Label the dependent source appropriately. 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Find the Thevenin equivalent (in the frequency domain) for the circuit from Problem 8.  Give the 

numerical phasor value for ThV  and the numerical impedance value of Thz . 

 

Using node-voltage with V1 at the node above the current source.  Vth is the open circuit voltage 

between a-b: 

90 11

1

90 1

1

1

5 0
200 100 100

5 0 0
200

200(5 ) 1

1

o

o

j x

x

j

Th

V vV
e

j j

v V

V
e

j

V j j kV

V V kV

−
− + + =

− +

=

− + + =
−

= − =

= =

 

 

 

 

 

 

 

905
oj

Is e=  

2 50 100j L j k m jω = ⋅ =  

200
2 2.5

j j
j

C kω µ

− −
= = −

⋅  



Homework #8 Solution 

Summer 2009  7 

 

To find ZTh short a-b and label it Isc.  The new circuit becomes a current divider: 
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9.   

 

a) Draw a frequency-domain equivalent of the above circuit.  Show a numerical phasor 

value for VS(t), and show numerical impedance values for R, L, and C.  Label 

the dependent source appropriately. 
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b) Find the Thevenin equivalent (in the frequency domain) for the above circuit.  Give 

the numerical phasor value for VTh and the numerical impedance value of zTh. 
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10.   

  

a.  Choose an R, an L, or a C to be placed in the dashed-line box to make 

i(t) = Iocos(100t - 240
o
)  

where Io is a positive real constant (with units of Amps).  State the value of the component you choose. 

b.  Calculate the resulting value of Io. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

si (t) 20sin(100t)mA=  
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