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Abstract

This experiment consisted of testing around resonant frequencies of two series RLC circuits.  The resonant frequency was verified to occur when impedance of the inductor and the capacitor canceled each other out, leaving the total resistance of the circuit mainly over the resistor (and over the inductor in the second case).  The quality factor, relative to the resonant values at 70.7% of the current maximum giving bandwidth, demonstrates deviance of the circuit from the ‘ideal’ values.  Reducing extraneous resistances would help raise the quality level to its ‘ideal’ value.  Also at the resonant frequency, in accordance with the least total resistance, the current maintains its highest point in the circuit.  In the final part of the experiment, a ‘custom’ circuit was built and done so successfully, but again ‘native’ resistance decreased the over all quality factor of the circuit, in which resistance inversely varies.

* WOULD LIKE TO NOTE THAT OUR FUNCTION GENERATOR MAY NEED TO BE CALIBRATED.  AT TIMES, IT WOULD READ UP TO 1 KHZ FROM THE ‘SET’ VALUE.  THE AMPLITUDE OF THE CIRCUIT ALSO CHANGED UP TO 3 VOLTS BETWEEN OUR HIGH AND LOW TESTED VALUES. *
Data & Results

Data: Table 1
	Frequency
	VC-RMS
	VL-RMS
	VR-RMS
	IRMS
	Z=VS-RMS\IRMS

	2.1
	4.2
	0.8
	1.1
	6.2
	569.7

	3.0
	4.4
	1.8
	1.6
	9.5
	370.7

	4.0
	4.4
	3.2
	2.2
	12.9
	273.4

	4.4
	4.3
	3.7
	2.3
	13.4
	261.5

	5.0
	3.8
	4.1
	2.4
	13.7
	257.6

	5.5
	3.4
	4.5
	2.3
	13.3
	265.0

	6.0
	2.9
	4.5
	2.2
	11.9
	296.6

	7.0
	2.2
	2.0
	1.9
	10.8
	326.9


Data: Table 2
	Frequency
	VC-RMS
	VL-RMS
	VR-RMS
	IRMS
	Z=

VS-RMS\IRMS

	2.0
	4.3
	0.8
	64.0
	6.1
	578.7

	3.1
	5.7
	2.3
	123.0
	11.8
	299.6

	3.9
	8.3
	5.2
	214.0
	20.5
	172.2

	4.5
	10.0
	7.2
	263.0
	25.2
	140.1

	4.9
	15.6
	10.1
	351.0
	33.6
	104.9

	5.6
	15.4
	13.4
	430.0
	41.2
	85.7

	6.1
	6.1
	9.6
	248.0
	23.8
	168.6

	6.9
	3.1
	6.4
	151.0
	16.5
	244.0


Plot: Current Versus Frequency
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Plot: Frequency Versus Impedance
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Plot: Voltage Drops Versus Frequency (Data From Table 1)



Post Lab Questions
1)
The impedance of the circuit is closest to the resistance of the circuit.  One would think ideally this would be the value of our resistor plus any parasitic resistance of the inductor, but items such as wires, etc also have additive resistances.

The capacitor contributes most to the impedance at high frequencies, whereas the inductor does at the low ends.  Overall impedance is generally higher at the low frequency range.
2)
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4)
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Yes, the maximum current and maximum voltage occur at the same frequency. This makes sense because the impedances from the capacitor and inductor cancel, leaving the majority of the resistance over the resistor and the least total resistance.
5)

The curve has a sharper decrease to its minimum, which has shifted about 500 Hz.  The change in resistance from the previous circuit is about -160 Ohm, as it should be, but there is still about 60 Ohms of resistance that isn’t accounted for by any specific device, about the same as we found in the first circuit with the larger resistance.
6) 
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We notice that native resistance of the circuit causes a large discrepancy in our experimental current maximum versus the theoretical value.
7) 
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Decreasing the native resistance in the circuit (wires, etc) would improve the quality of the circuit.  
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