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Figure 6.12: Impedance bond graph analysis of circuit from Example 3.5

Example 6.6
Recall the electric circuit from Example 6.4. Derive the transfer function relat-
ing the voltage e2(t) to the input voltage e(t).

Solution. As previously mentioned, the algebraic “book-keeping” can be
facilitated by using symbolic substitutions for the impedances. The circuit
impedances are

Z1 = Ls, Z2 =
1

Cs
, and Z3 = R.

First the inputs and outputs are determined. The input voltage is e(t). The
outputs of interest are the voltage drops across the two capacitors, e1(t) and
e2(t). The necessary transfer functions are then e1(s)/e(s) and e2(s)/e(s).

Upon examination of the impedance bond graph in Figure 6.12 (b), it is
evident that the two 1-junctions can be used as effort dividers to determine
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