11.5 MATLAB Laboratory Experiment on Circuits

Considerthe electricalcircuit presentedn Figure11.18. Assumethat all resistorsin the
circuit are 10 k<2, the inductors1 mH, andthe capacitor20 4F. Assumethat the circuit
hasbeenunderthe constantvoltageinput v = £ = 6V for a long period of time.
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FIGURE 11.18: A complex electrical circuit

Part 1. Use the resistivecircuit presentedn Figure 11.19 and the corresponding
formulasto find the currentshroughtheinductorsandthe voltageson the capacitors.The
valuesobtainedwill representhe initial conditionsfor the problemdefinedin Part2.
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FIGURE 11.19: Simplified electrical circuit that determines
consistent initial conditions for electrical circuit in Figure 11.18

Part 2. Assumethattheinputvoltagesourceis changedo thenewvaluev;, = E =
12 V. Using statespaceanalysis,form the matricesA and B and the vector of initial
conditions.UseMATLAB to find the currentsthroughthe inductorsandvoltageson the
capacitorsas functions of time. Observethat suchstate spacevariablessettle down at
steadystateto someconstantvalues. Plot all statespacevariablesduring theinitial time
interval until they reachtheir steadystatevalues.Checkthe steadystatevaluesobtained
via MATLAB, using the electrical circuit given in Figure 11.19and the corresponding
formulas. The currentand voltage steadystatevaluesobtainedwill serveas the initial
conditionsin Part 3.

Part 3. Assumethat this electricalcircuit is exposedo the input voltage v, () =
r(t)—r(t — 1), wherer(t) standgor therampsignalandthetime is measuredn seconds.
Using MATLAB, find andplot the currentsthroughthe inductorsandthe voltageson the
capacitorsduring the time interval of 2s.



