
Announcements:
1. HW due tomorrow at 5.

Hand in at MAE boxes (EG 2nd floor) OR
To TA from 4 5 in discussion room ICF103To TA from 4‐5 in discussion room ICF103

EECS 70A: Network AnalysisEECS 70A: Network Analysis

Lecture 11
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PowerPower
I

I x Vab = power
a

ab p
Watts [W] = Volt Amp [V‐A]

Note: MKSA unit system:

b

Note: MKSA unit system:
Meters Kilogram Second Amp

Resistor:
Energy lost to heat…

Inductor or capacitor:
Energy STORED and can be recovered…
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Energy storedI
a

I x Vab = power
E

tVdItPdW  

Energy:

b 
Capacitor stored energy:

C
QCVtVd

dt
dVCtVdI

22
1 2

2  
Inductor stored energy:

2

2
1 LItd

dt
dILItVdI  
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2dt



Sine waves
 ( ) sinmV t V t

 sin t

t 2 3 42 3 4
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Phase
 ( ) iV V  ( ) sinmV t V t  

 sin t

t 2 3 42 3 4

     cos sin cosA t B t C t     
B 
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1tan B
A

     
 

2 2C A B 



Complex numbers
1

1j  
1 j
j
 

z x jy  Imag

y

jz re 

Real
x

z r   r

Real

EECS 70A © 2010 P. J. Burke5/13/2010 7



Complex algebra
1

1 1 1 1
jz x jy re    2

2 2 2 2
jz x jy r e   

1 2 1 2 1 2( ) ( )z z x x j y y    
Addition:

S bt ti

1 2 1 2 1 2( ) ( )z z x x j y y    
Subtraction:

Multiplication:

  1 2 1 2 1 2( )
1 2 1 2 1 2 1 2 1 2 1 2( )j j j j jz z r e r e r r e e r r e r r            

p

Division:

1 2z z 
Division:

Inversion:

11 z 

z 
Square root:
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1z 
Complex conjugate: * jZ x jy re   



Euler relationship

ij  cos sinje j   

jcos Re( )je  

    ( ) cos Re j tV t V t V e      

Phasors:
   ( ) cos Rem mV t V t V e   

 Re j j tV e e   Re mV e e

“Phasor” V
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“Phasor”
(Complex #)

V



Circuits

+
VL

C

+

VR V = I R V=I/jC V=jL I
‐

C
‐

V j

“Impedance”
Z = R Z=1/jC Z = jLj j

KCL, KVL hold for relationship 
between V I
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between V, I.



Series/Parallel Impedances

Z1 Z2 Z3 = qZeq

Z eq= Z 1 +Z 2 +Z 3

Z1

Z3

= qZeq

Z2

Z -1 = Z 1
-1 +Z 2

-1 +Z 3
-1
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Z eq  Z 1 +Z 2 +Z 3



Example problem #1
Find Zeq for this circuit: (instructor)

R1

R2

1

L
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Example problem #2
Find Zeq for this circuit: (students)

C
R1 R21 2
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Phasor to voltage conversionPhasor to voltage conversion
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Example problem #3
Find i(t), V1(t), V2(t) for this circuit: (instructor)

C

+

‐
V1

os
(

t)

RV
(t)

=V
0 
c

+

VR

‐
V2
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Example problem #4
Find i(t), V1(t), V2(t) for this circuit: (students)

R
+

‐
V1

os
(

t)
I(

t)=
I 0

 co

+

VL

‐
V2
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Low pass filter
 (

t)

R

IN
PU

T:
 

V
(t)

=V
0 
co

s(

a
+

PU
T:

  
(t)V

‐
O

U
TP V a

b

C

b
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High pass filter

C

+

V1
t)

‐

IN
PU

T:
  

(t)
=V

0 
co

s(


+

a
+

PU
T:

  
t)

RV

‐
V2

‐

O
U

TP V a
b(

t
b
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Band pass filter (RLC)

C

+

V1
t)

‐

IN
PU

T:
  

(t)
=V

0 
co

s(


+

a
+

PU
T:

  
t)

RV

‐
V2

‐

O
U

TP V a
b(

t

b
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Symbol library

II=5 A

a+ a

Iab

+

a
+

I=5 A

a

b‐ b‐b
‐
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Symbol library

+
+
-

22

-

++
‐ Ci

i 7 i 7 7
+ ‐

V

i
2 


3 
A +

-3 
i 1

2 
i 1+

‐3 
V

i i 7
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