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Now that we have added the inductor nnd capacitor o onr list of pasgive cireail “} 5
i ” Lol
Plpmentsl.“..e nl,:"l-"d ‘Uf.’{lljﬂh'- W hf.lhr\-l oar 1ol !hl"lﬂ"-llrllll'{ W :n.h;!-“.‘{l.” [HF"H{ lar [ |

*esistive circuit analysis are still valid, 10 will aleo be convenient to learn how  IEEG—_—————

to replace geries and parallel combinations of either of these slementa with |ﬂd“ﬁlﬂﬂce
s.'t.mp}fr pquiTﬁlEHtE. just as we did wirh resistors in Chap, |

we look first at Kirehhofl's two lawe, bath of which are axiomatic. However and
when we h‘*‘p‘“h‘":‘in“'i these two lnws, we did so with no restrictions as o the

types of elements constituting the neiwork. Both, therefore, remain valid Baﬂaﬁﬂﬂnca

- we may extend the procedures wa have dertved for reducing various
Now Wi ITMAYV XL L Proceiires v have deriyni ol n g in & tl
cﬂmhiﬂﬂtiﬂnﬁ ﬂrf‘l"‘“‘““""— LG e o 1:'-'-I"'i!r i AEnOE e aAn 1l s CAseE iif Bﬂmhlna nns
inductors and capacitors. We shalf s © considger an idnnl voltage source applied
tﬂt.hf' SOTes comibination of 5 v wtors, as shown n Vg,

=

e el

.19 We desue h

- B s e
! I ! e i
—_— PEEN el -
TR TR + A A crean contatung N mductors inose
=y o ﬁ ’ + iae thl The -J.-'--_'-|n=f.-l efjvaRent CIrCint In
! - i i i
K“i =l WTBCH = = L
|

single equivalent inductor, with inductance L.,, which may replace the series
combination so that the source current i(f) is unchanged. The equivalent circuit
is sketched in Fig. 3-12b. For the original eircuit,

di di di
=Ly theg tra ey,
di

=i tia Tt - ‘+I‘N}dz

or, written more concisely,
N N dt dl N
b= 2 on= Rl = G e
But for the equivalent circuit we have

di
v = L i

and thus the equivalent inductance is
L{ngLl -I-L?_i. - '+L.'u}

N
or Lo=2.L,
w=l
The inductor which is equivalent to several inductors connected in series is one
whose inductance is the sum of the inductances in the original circait. This is

exactly the same result we obtained for resistors in series,
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KEFISSSS—— Port Two: The Transient circult _,_,,-f_f,\
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Figure 3-13 A

(A Th cquivalent cirouit, where t’.,.’

II‘]!‘,!'!]!!‘ '|_]l\.)|

| | '

(@) The parallel combination of N inductors. r 1] ¥
\

umber of parallel inductors is accompligheg

The combination of a n S E A L
The combina for the original circuit, shown in Fig. 3_]3:

writing the single nodal equation

: \\L 717 J_r vdt +i (fn):'
=1 ”ﬂ " lﬁ Ln 1y : .

N i ! N
o 1 -5 i (L)
:(;L;)f[;dg4,:_)_,li,, 0

ty

Ii
:t‘/“?-

and comparing it with the result for the equivalent circuit of Fig. 3-13p

0 R
b == f v dt + 1.4ip)

eq b

Since Kirchhoff’s current law demands that .(Z,) be equal to the sum of the
branch currents at ¢, the two integral terms must also be equal; hence,

1

L= UL+ 1L+ -+ 1Ly
For the special case of two inductors in paraliel,
_ LL,
L= L, +L,

and we note that inductors in parallel combine exactly as do resistors in parallel.
In order to ﬁnd a capacitor which is equivalent to N capacitors in series,
we use the circuit of Fig. 3-14a and its equivalent in Fig. 3-14b to write

N NTq oo
v,=§vn=2[a—f idt+vn(tu):|

n=1 t

N

(L,
(3, e+ ot

= n =5 |

and

Figure 3-14

(@) A circuit containing N capacitors in se-
nies. (b) The desired equivalent, Cog =
VI(U/C) + (1/Cy) + - -+ + (1/Cy)].

(b)
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