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ABSTRACT

The time constant () for an RC Circuit was determined as a function of its applied voltage during charging and discharging.  Voltage vs. time was graphed several different ways, and the value of was determined from the slopes of these lines.  The most accurate measurement gave  = 4.22s.  Capacitance was also calculated as a function of resistance and , and gave a value of 10.5 F, which was within the given 10% uncertainty for the device.
Purpose: To study the dynamic behavior of a series RC circuit, and to calculate the time constant and capacitance of the circuit.
Description: Voltage across a capacitor was measured as it charged and discharged.  Voltage vs. time was then plotted, and the time constant was determined from these graphs.

Results: The measured values and graphs can be seen on the following pages.

Analysis:

Methods of determining the time constant from charging capacitor:

6.) a. shown on charging graph – 4.22s
     b. 
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     c. slope of ln (VR) vs. time = m = -.219

         
[image: image2.wmf]57

.

4

219

.

1

1

1

=

÷

ø

ö

ç

è

æ

-

-

=

-

=

-

=

m

m

t

t


      d. shown on semi-log graph – 4.76s
The value for part a. would give the most accurate estimate of the time constant.  The curves that were drawn on the graph fit the data most perfectly out of any of the methods.   In addition, this constant was determined by averaging the values calculated from VC and VR, giving the most accurate estimate possible in our experiment.

The values for the time constant are all very close to each other, and they should be.  The same circuit should give the same time constant whether it is charging or discharging, and no matter what method is used to calculate it.

Computing capacitance – 
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This calculated capacitance is very close to the actual capacitance of 10
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, and lies within its % error of ±10% (1
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