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Series and Parallel Capacitors

Series Capacitors

The equivalent capacitance of series-connected capacitors is the reciprocal of the

sum of the reciprocals of the individual capacitances.
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Series and Parallel Capacitors

Parallel Capacitors

The equivalent capacitance of N parallel-connected capacitors is the sum of the

individual capacitances.
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Series and Parallel Inductors

The equivalent inductance of series-connected inductors is the sum of the indi-

vidual inductances.
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Series and Parallel Inductors

Parallel Ind

The equivalent inductance of parallel-connected inductors is the reciprocal of the

sum of the reciprocals of the individual inductances.
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First-Order Circuits

Source-free RC

A first-order circuit is characterised by a first-order differential equation. An
example is the source-free RC circuit which occurs when its dc source is
suddenly disconnected. The energy already stored in the capacitor is released to
the resistors.
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First-Order Circuits

Source-free RC (cont'd)

Applying KCL at the top node of the circuit shown below,

ic+ir=0.
Since ic = Cdv/dt and ir = v/R. Thus,
dv v dv 1
C—+—=-= — =———dt
TR0 Y RC
Integrating both sides, we get
t
Inv = e +InA
where InA is the integration constant. Thus,
v__t — Aet/RC
InA = ~%e = v(t) = Ae

But from the initial conditions, v(0) = A= V,. Hence,
v(t) = Voe V/RC

This equation is illustrated in the figure below, which represents an
exponentially decaying function.
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Conclusions

Conclusions

Concluding remarks

m Series and parallel capacitor connections is considered

m Series and parallel inductor connections is considered

m A sample first-order circuit is highlighted by a source-free RC
circuit
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