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Figure 1: (a) Inductor circuit symbol. (b) An RLC circuit.

Figure 2: Phase relationships between voltages across the components of an RLC circuit. UsingVR as a
reference,VL leads by 90� while VC lags by 90� . Note that the amplitude of the voltage for each component
may not be equal as depicted but depend on the speci�c values of L, R and C.
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In this lab we will only discuss series RLC circuits. Since the R, L, and C components are in series,
the same current passes through them. The current in the circuit can be expressed in the form of Ohms
Law as

I =
E0

Z
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where Z is the impedence of the circuit de�ned as
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The impedance of a circuit is a generalized measurement of the resistance that includes the frequency
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Figure 3: Oscilloscope connection for alternating current circuit. Note that only the resistor part of the
RLC circuit is shown.

8. Change the settings to obtain the signal as in Procedure 5-6. Disconnect CH2 from the circuit and
connect it to Point A as shown in Figure 1b. In this position, CH1 is still measuring the voltage
across the resistor (VR), but CH2 is now measuring the voltage across all three components (VRLC).
Adjust the vertical and horizontal scales to obtain the best display.

9. Are the two signals in phase with each other? Does VRLC lead or lag VR,and by how much? Sketch
this in your report.

10. Observe the Lissajous �gure for these two signals by repeating Procedure 7. Is this identical to the
one you observed before? Sketch this in your report. You should now know what the Lissajous �gure
should look like when the signals are in phase and out of phase with each other.

11. Change the settings back to obtain the signal as in Procedure 8-9 (using the format button), but
this time, set the display to show only the signal from CH1, which is VR. You should, however, leave
CH2 connected as is.



(XC = 1=!C) should cancel each other so that the impedence of the circuit just depends on the
resistor. This means that VRLC should be in phase with VR. Is this what you observe?


