Lab 6  RC Circuit
GOAL

To study the charging behavior of capacitor and to measure its capacitance.

INTRODUCTION

This experiment uses the signal output function of the ScienceWorkshop® to apply a DC voltage across a capacitor. Measure the increase in voltage versus time as the capacitor becomes charged. Use the amount of time for the capacitor to charge to "half-maximum" voltage to determine the capacitance.


V(t) = Vmax* exp(-t/RC)

thalf-max/RC = ln2    or   C = thalf-max/R/ln2
PROCEDURE

1. In the DataStudio®  Setup Window,  drag and drop a voltage sensor  to Channel A.

2. Click on the Signal output link at the lower left corner of the setup window to open the Signal output window, set the output to DC and the output voltage to be 3.0V. Data recording is set at 1000 Hz.
3. Connect the signal output  to the resistor-capacitor circuit on the CI-6512 RLC Circuit Board using wires with banana plugs. 
4. Turn on the signal in the signal output window .
5. Click on "Start” to begin recording data. Data recording will end automatically after four seconds.
6. Click on the "Autoscale" button to resize the graph. Click on the "Select a Region" button, and click-and-drag over a region of the plot of voltage versus time that shows the voltage across the capacitor rising from zero to its maximum value. 
7. Use the "Smart Cursor" to examine the plot of voltage versus time. Find the time when the voltage begins to rise and the time when the voltage has reached half of the maximum value. 
8. Use the time to "half-maximum" to calculate the capacitance of the capacitor. 

RESULTS

