Physics 327 - Lab 3
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Physics 327, Spring 2009

Lab 3:  TWO RLC RESONANT CIRCUITS

Please read Faissler Chapters 8-12.

Goals: Investigate resonances, notches, and ringing.
Introduction:

Both parallel and series RLC circuits exhibit resonance in their response to a sinsusoidal input. In this lab, we use both types of RLC circuit as filters and use the frequency response as a way to understand the behavior of the RLC circuit. In addition, we investigate the response of the RLC circuits to step function inputs. When the resultant effect involves oscillation, it is called “ringing”.

A. Notch filter and ringing

Build a notch filter circuit by putting an inductor (L=1 mH) in parallel with a capacitor (C=0.1 F), and putting the pair in series with a resistor R = 1 k.Measure Vout across the resistor.Calculate the notch frequency for the circuit.Adjust the function generator for a sinusoidal driving voltage, and determine the voltage over the resistor at frequencies of  100 Hz, 1 kHz, 10 kHz, 100 kHz, and 1 MHz.Find the notch point, and take additional points near this frequency so that you have determined the behavior and width well.  Make plots of your data and compare to calculation, based on the equations given in class.  

Replace the 1 k resistor with a 100  resistor. Repeat your measurements. 

(Q1) What sort of differences do you obtain?

(Q2) Do these differences make sense?

Now, look at the response of the circuit to an input square waveof low frequency.If you examine the spikes in detail, you should be able to see an exponentially damped sinusoid -- this is ringing.

(Q3) Draw the ringing displayed on the scope including time and voltage scales. 

(Q4) What is the frequency of the sinusoid?

(Q5) How does the ringing change when the resistor is varied from 100  to 1 k and 10 k?
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B. LCR series circuit. Make a circuit with a 0.1 F capacitor, 1 mH inductor and a 100 resistor all connected in series. Measure Vout across the resistor.
(Q6) Work out its behavior (impedance, resonance condition, and Vout).Include the derivation in your report.  Measure the response as you did for the notch filter, and compare to the behavior you have calculated.

(Q7) If you were to take Vout across the capacitor (interchange C with R), what sort of behavior would you expect to see?
(Q8) Does this circuit exhibit ringing?If not, try decreasing the resistance, and find roughly how low it needs to be so you can see the oscillatory behavior.

1

