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Dominic Calabrese
Physics 4B



RLC Circuits

Purposes:  

In your own words, discuss the purpose of this experiment. Don’t forget to discuss the meaning of the relevant concepts.
Procedure:

1.  With the multimeter, measure the value of R (set to 1-ohm), L and C and record below.

2.  Connect the series RLC circuit as shown.  Connect the multimeters to measure VL, VC, I, and VS, respectively.  As well, connect an oscilloscope across both the resistor and the supply and measure the time difference (t between the current and the input voltage.  (Care with grounds!).   Note that if the source voltage leads the voltage across the resistor, let that be a positive value.
3.  Set the potential difference of the supply to 2.0 V (rms) and keep it constant throughout the experiment. 

4.  Calculate the expected resonance frequency, fo. Over a range of frequencies within ( fo of the expected resonance frequency, measure Irms, VL, and VC, and fill in the following table (add rows to your data table to record a sufficient amount of data). The density of data should be greatest near maximum current since the current will peak sharply there.  


Data:


R = __________
L = __________
C = ______________

Vs,rms=__________
   
	Freq

(Hz)
	VL, rms

(volts)
	VC, rms

(volts)
	I, rms

(amps)
	(t(s)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 1:  Measured Circuit Values vs Frequency
5. Using the data in Table 1, fill out the information in Table 2 below.  Note that XL = VL/I, XC = VC/I, Z = Vs/I, L = XL/(2(f), C = (2(fXC)-1, and ( = 360(f(t.  Note you can use Excel spreadsheet software to your advantage since it keeps data in tabular format and allows you to do multiple calculations at once. You can and cut and paste the data from Excel (watch the scientific notation format) into your lab report. Ask your instructor if you need help.
Table 2: Calculated Circuit Values
	Freq

(Hz)
	XL
(()
	XC
(()
	Z

(()
	L

(mH)
	C

((F)
	(
(()

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Calculations/Results (include examples of all calculations):
1.  Using the data from Table 2, calculate the average values of L and C along with their corresponding standard deviations (watch significant figures).

L (ave) = ____________ 
C (ave) = ___________

2.  Plot XL, XC, and Z vs frequency on a single graph (refer to graph 1 on the following page). If you’re using Excel, you can cut and paste the data directly into Graphical Analysis. Use the Examine feature of Graphical analysis to determine Zmin. Paste your graph here.

Minimum resistance of circuit (Zmin) = _________________

3.  Plot current Irms vs frequency (refer to graph 2 on the following page). Use the Examine feature of Graphical analysis to determine resonance frequency, fres, meas and the full-width at half max (FWHM) value (f (show how you obtained the values directly on the graph.


fres, meas = ________________

(f = ___________________

Perform a curve fit of your data using the equation
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 with R and o as fitting parameters. Then calculate fres,fit from o.   Paste your graph below.



Rfrom fit=______________

fres,fit=_______________

4. Plot VL and VC vs frequency (Hz) on a single graph (refer to graph 3 on the following page). Extrapolate both curves with dashed lines to zero frequency. On the same graph draw a horizontal line indicating Vs,rms. Paste your graph below. What does this graph tell you? 
5.  Calculate the resonant frequency, f res,th, from mean values of L and C.


 
f res,th = ____________ .


Compare this value with the two values determined in step 3 above.  



% difference-graph = ______________



% difference-fit = ______________

6.  Calculate 
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 ________________
Compare this with the theoretical expression Q = (0L/R = __________________
(use the value from step 3 before the curve fitting)
CAREFUL! WHAT IS THE VALUE OF R THAT SHOULD BE USED TO CALCULATE Q? Is there a physical reason for the discrepancy? 
7.  Graph the phase angle vs frequency.  Noting where the current leads/lags the source voltage, does the curve agree with theory? Explain.
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