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RC Circuit Lab I

Connect a 100 μF capacitor and a 100 kΩ resistor on both ends.  Then connect the combination with a “D-cell” battery completing the circuit.  This charges the capacitor.

Measure the potential difference across the combination: Vo=

(Keep the voltmeter connected at this location.)

Calculate the current through the resistor: Io=


Calculate the charge on the capacitor: Co=


1. While one partner watches the voltmeter, the other partner should remove the connection between the combination and the battery.  Without talking, the partner watching the voltmeter should write, in the space below, a description of how the potential changes over the next thirty seconds or so.  The partners should then switch places, and the process repeated so that (still without sharing impressions) and the second partner may write a description.

2. Now the lab partners should share impressions and write a summary paragraph below, showing the lab instructor before continuing.










The rate at which the capacitor discharges depends on the specific situation.  A measure of this rate is the “time constant”, which is given the symbol “τ”, the Greek letter tau.  Tau is defined as the time it takes for the voltage to go from its initial level Vo to the level of Vo/e, where e is the transcendental number 2.718… which forms the base for the natural logarithm function, ln x.

Charge the capacitor and re-measure Vo


Calculate the Vo/e level:



3. Using a stopwatch, measure the value of the time constant τ at least four times.










4. It can be shown (ask a Physics C student) that the theoretical value of τ equals the product of the resistance and the capacitance.  Use the average value of your τ readings and find a calculated value for the capacitance.  (Hint: what other measurement should you make?)  Record your work and your result here, and calculate a percent discrepancy compared to the theoretical value printed on the capacitor.

5. Take your capacitor to the instructor who will measure the capacitance a different way.  Record the other value, and calculate a percent discrepancy of your calculated value of C compared to this measured value.

Repeat 4-7 for at least one different capacitor and one or two other resistors.

6. For homework, use an Excel spreadsheet to graph and find the equation of a curve fitting the following data:
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With the proper equation, you should have an R2 value greater than 0.995.

Due before Spring Break: 

· The theoretical, calculated and measured capacitances for at least two capacitors.

· The Excel graph with the equation and R2 values printed on the graph.
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			Time			(s)			0.0			2.0			4.0			6.0			8.0			10.0			12.0			14.0


			Voltage			(V)			1.498			1.169			0.913			0.712			0.551			0.430			0.336			0.260











