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Lecture 15:

1. Chapter 6: Capacitors/inductors



Series and parallel
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Series and parallel
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Practice Problem 6.6

Find the equivalent capacitance seen at the terminals of the circuit in Fig. 6.17.
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Example 6.7

For the circuit in Fig. 6.18, find the voltage across each capacitor.
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The total charge is
g=Ceqv=10x107x30=03C

This is the charge on the 20-mF and 30-mF capacitors, because they are in
series with the 30-V source. (A crude way to see this is to imagine that charge
acts like current, since i = dg/dt.) Therefore,

_4.__ 03 _4__ 03
Ci 20x107° G 30x107°

Having determined v, and v,, we now use KVL to determine v3 by

V3=30_V1_V2=5V

=15V V)

Vi =10V

Alternatively, since the 40-mF and 20-mF capacitors are in parallel, they have
the same voltage v; and their combined capacitance is 40 + 20 = 60 mF. This
combined capacitance is in series with the 20-mF and 30-mF capacitors and
consequently has the same charge on it. Hence,
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b,
Inductors (Section 6.4) “7- ]

I-f Length,f——l /A

oss-sectional area, A v=—

\ .
Core material [ =

Number of turns, N

Inductance is the property whereby an inductor exhibits opposition to
the change of current flowing through it, measured in henrys (H).
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Properties

1. An inductor acts like a short circuit to dc.
2. The current through an inductor cannot change instantaneously.

3. No dissipation
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Non-ideal inductor
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The current through a 0.1-H inductor is i(f) = 10te " A. Find the voltage across
the inductor and the energy stored in it.

Solution:

Sincer_idﬁi(and L=0.1H,
v =0. 1%(101(5') = e 4+ ((=5)e Y = e (1 = 50) V

The energy stored is

W= % L = %(o. 1)1002e™"" = 5726710 ]




Example 6.10

Consider the circuit in Fig. 6.27(a). Under dc conditions, find: (a) 7, v, and 7y,
(b) the energy stored in the capacitor and inductor.
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voltage ‘ | charge

Capacitor
dg = Cdv

Memristor
d® = Mdqg

Resistor
dv = Rdi

Inductor
do =Ldi

current ~YY Y\ flux
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