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Note: Video did not get recorded on replay because of technical error.

EECS 70A: Network Analysis

Lecture 10
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Capacitors
g=CV

A A=area
C — d=plate separation

Farads[F] = Coulombs/Volt [C]/[V]

g, =8.85x10"*F /m

& S K&y

Dielectric constant:
xKk=3.9 sio,

K =25 HfO, +



Time dependence
q=CV ,_dq_-aV

g, V, i can depend on time !
Implicit:
gO)=CV(t) =940 _ O
dt dt

Will not always write (t), but it is assumed from now on.

dv (1)

i()=C—

= V()= % j i(¢)dt

= q(t) = j i(t)dt



Example Problem #2
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(Students): Find i(t), g(t)
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Example Capacitor Problem #2 4=«

Find V(t), q(t) = -\Yj‘((\ dt

II Cosfwt)= & g
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Phasors
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Parallel Capacitors
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Serles Ca pautors
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Example problem #4 "~ -«

(Students) Find V(t), given that V(t=0) = 5 Volts %EL /\J -
T




Inductors Tw-
[ L
—> 2 A=area
—YYYY N ,LlA I=wire length
+ _ L — N = # of turns
4 / w=4m10°H/m
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Series Inductors
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Parallel Inductors
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Example Inductor Problem

(Students): Find V(t). - 3
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Example Inductor Problem #2

(Students): Find i(t) VA I
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Example Inductor Problem #3

Find V(t) V(‘é’ )= L zi% [ T C«s\wf)]
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Impedance = <
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éf = oﬁf()
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Example LR problem

(Students) Find V(t), given that V(t=0) = 5 Volts
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Resistor:
Energy lost to heat...

Power

IxV, = power

Watts [W] = Volt Amp [V-A]

Note: MKSA unit system:
Meters Kilogram Second Amp

Inductor or capacitor:

Energy STORED and can be recovered...
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Energy stored

1/

— I x V;zb = power
Energy:
W:det:jl-th

b
Capacitor stored energy:
2

| 1-vat jC— vt =+ = £

2 2C
Inductor stored energy:
[1-var=1: Ld[d L

dt 2



Symbol library
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Symbol library




