
EE 100/42 Spring 2009 
Solutions to Homework 6 

 
1.71) 
vx + 2vx = 18V 
vx = 6V 
ix = 6V/2 Ω = 3A 
iz = 12V/12 Ω = 1A (iz defined as flowing down from top node) 
iy = 3A-1A = 2A 
 
2.56) 
Using KCL at v1: 

 

Using KCL at v2: 

 

v1-v2 = 5ix = 5(v1/10) = v1/2 
Plug in, solve, v1 = 64V 
v2 = v1/2 = 32V 
Power at 16 Ω resistor = (v1-v2)2/16 = 322/16 = 64W 
 
2.58) 
Let the left top node be v1, right top node be v2.  Use KCL: 

 

 

v2 = v1-vx, plug into #2: 
2v1 = vx  
Plug into #1: 

€ 

1A =
v1
20

+
2v1
10

=
v1
20

+
4v1
20

=
v1
4

 

v1 = 4V 
R = 4V/1A = 4 Ω 
 
5.54) 

 

€ 

I1 5 + j15( ) = 20∠0° →  I1 =
2
5
−
j6
5

 

v1 = j15(I1-I2) = (6j+18)+30 = 48+6j = 

€ 

6 65∠7.125° 
 
 
 



5.76) 

 

Power P =  

Source A: P =  = -8819.84W 

Source B: P =  = 7465.90W 

Source A is delivering energy; source B is absorbing energy. 
 
5.89) 
a) 
Zth = 100+j50 
Voc =  

Isc = Voc/Zth =  

Set up Thevenin and Norton equivalent circuits as usual, with Zth in place of Rth. 
b) 
For maximum power with reactive loads, make the load’s impedance the complex 
conjugate of Zth. 
Zload = 100-j50 Ω 

 

 

 

c) 
For maximum power with resistive loads, make the load’s resistance the amplitude of Zth. 
Rload =  Ω 

 

 

 

 
 
 



6.42) 
|H(f)| 0.5 2 1/   
|H(f)|(db) -6 6 -3 3 
 
6.53) 
Treat the circuit like a voltage divider: 

€ 

Vout =Vin

1
jω10−10

50 + 1
jω10−10

=Vin
1

1+
j50ω
1010

=Vin
1

1+
jπ f
108

  

€ 

(2π f =ω ) 

€ 

H(f) =
Vout

Vin

=
1

1+
jπ f
106

 

 

corner frequency (break frequency): 

€ 

jπ fB
108

= j⇒ fB =
108

π
 

 
Asymptotic Bode plots for a simple low-pass filter: 

 
 
11.7) 
The problem describes the following circuit: 

 

€ 

Vi =Vin
1MΩ

1MΩ+2MΩ =1cos(200π t) mV  

€ 

Vo = (−104 )Vi
1KΩ

1KΩ+1KΩ = (−104 )0.5cos(200π t) mV = -5cos(200π t) V  

€ 

G =
Po
Pi

=
Vo

2

RL
Vi
2

Ri

=
Vo

Vi

 

 
 

 

 
 

2
Ri

RL

=
−5cos(200π t)V
1cos(200π t) mV
 

 
 

 

 
 

2
1MΩ
1KΩ

= 25 ×109  

 



A.4) 
Complex number Polar form Exponential form 
5-j5 

€ 

50∠− 45°  

€ 

50e− j 45° = 50e− j 0.79 
-10+j5 

€ 

25 5∠153.43° 

€ 

25 5e j153.43° = 25 5e j 2.68 
-3-j4 

€ 

5∠233.13° 

€ 

5e j 233.13° = 5e j 4.07 
-j12 

€ 

12∠− 90° 

€ 

12e− j90° =12e− j
π
2  

 


