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E&M LABORATORY EXPERIMENT #6 
CAPACITORS  
(Time constants of circuits with capacitors 
and resistors; using measuring 
instruments as discharge load resistances)  by R. Dorner and ML West 
 
Name_______________________    Date __________  
 
Partner____________________ 
 
Objective:  To observe the discharge of a capacitor 
by measuring the time constant (T=RC). To 
experience the effect of different meters as different 
discharge loads (R). 
 

Equipment:  10 mF 100V Epoxy Capacitor, 
Simpson Multi-meter, Digital Electronic Multi-meter, 
Xplorer GLX Lab Datalogger, stopwatch, 9V battery,  
a pair of test leads (alligator to alligator or alligator 
to banana). 
 
General Introduction:  This lab will involve 
connecting a capacitor to three measuring devices 
in turn; a standard multi-meter, a digital electronic 
multi-meter and an Xplorer GLX datalogger. It is 
important that the meters be set as pictured and 
that the capacitor is connected to the meter before it is charged with the 9V battery. 
After each part of the experiment discharge the capacitor by shorting the leads. Please 
be careful to avoid bending the capacitor leads any more than is absolutely necessary. 
 
Theory:  Two primary issues are related to this lab. The first idea is capacitor charge 
and discharge.  
The second issue is the internal resistance of the three devices which we will use to 
discharge the capacitor. If the “total 5 time constants of discharge to almost zero” are 
measured with a stopwatch we can work backwards and calculate the internal 
resistance of the three devices. Care should be taken in measuring the times. 
 
A. Spreadsheet of capacitor discharge 
Each team of students will construct a spreadsheet to calculate the voltage vs. time for 
a discharging capacitor. Let the time go from 0 to 15 seconds. Let the starting voltage 
be 9 volts. Let the time constant T be 2 seconds. Plot a graph of V vs. t. 
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In the next column label the times of T, 2 T, 3 T, 4 T, 5 T, 6 T, and 7 T. 
In the next column calculate the ratio of (V) / (Vstart).  
Are these numbers what you expected? 
 
 
 
B. The first test: using a standard Simpson multi-m eter.   
Setup the circuit pictured on the next page with the knobs in the indicated positions. Do 
not connect the meter until the knob positions are set and do not move them for any 
reason as damage to the meter can easily occur. Also do not charge the capacitor at 
this point. 
 

 
 
Note the red lead, red mark on the capacitor and red mark on the 9V battery are in line. 
As a brief test momentarily touch the leads of the capacitor to the battery. The meter 
should read 9V on the 10V scale as long as you keep the battery connected. The 
instant you disconnect the battery the meter will start to return to zero. With the 
stopwatch, time this event 5 times; that is the time the meter takes to return to zero 
after the battery is disconnected. Enter the times measures below: 
 

TIME 1 TIME 2 TIME 3 TIME 4 TIME 5 
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If you want to discard any of these values, explain why: 
 
 
CALCULATE THE AVERAGE TIME OR THE TIME YOU BELIEVE 
IS MOST ACCURATE: _______ SECONDS. 
 
Recall that this time represents 5 time constants for a 99% complete discharge, hence 
you will need to divide this time by 5 to get T ______.  Now calculate the resistance of 
the meter (discharge resistance a typical older multi-meter). 
T=RC since we now have T and C= 10 mF calculate R _____________ W 
 
C. The second test: using a digital electronic mult i-meter 
Setup the circuit pictured, with the knobs in the indicated positions. Do not connect the 
meter until the knob positions are set and do not move them for any reason as damage 
to the meter can easily occur. Also do not charge the capacitor at this point. 
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Note the red lead, red mark on the capacitor and red mark on the 9V battery are in line. 
As a brief test momentarily touch the leads of the capacitor to the battery. The meter 
should read 9V on the 20V scale as long as you keep the battery connected. The 
instant you disconnect the battery the meter will start to return to zero. With the 
stopwatch, time this event 5 times; that is the time the meter takes to return close to 
zero after the battery is disconnected. Enter the times measures below: 
 

TIME 1 TIME 2 TIME 3 TIME 4 TIME 5 
     
If you want to discard any of these values, explain why: 
 
CALCULATE THE AVERAGE TIME OR THE TIME YOU BELIEVE 
IS MOST ACCURATE: _______ SECONDS. 
Recall that this time represents 5 time constants for a 99% complete discharge, hence 
you will need to divide the time by 5, then with the formula below calculate the 
resistance of the meter (discharge resistance of a typical digital electronic multi-meter). 
T=RC since we now have T and C= 10 mF calculate R _____________ W 
 
 [>>>STOP AT THIS POINT FOR AN INTRODUCTION TO THE XPLOER GLX<<<]  
 
D. The third test: using the Xplorer GLX handheld d atalogger  
W will go through this part of the lab together…step by step.  
Below is a picture of the side of the GLX showing the correct connection point for the 

cable provided. 
 
Also pictured below is 
the setup we will use 
with the GLX, 
however, wait until we 
get to that step before 
making any 
connections! 
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We will walk through the steps to save and print the decay of the capacitor’s charge 
that will be displayed on the GLX. Please stay with the group and go step by step. 
 
1. Turn on the GLX by holding the power button (lower right) for a couple of seconds. 

2. Wait for it to boot-up to the 
“home screen” see right> 
3. Plug-in the Voltage probe and 
note that the screen changes to 
the view to the left. 
4. We will want a graph so press 
the home key and again you will 
see the home screen. Using the arrow keys move the 

highlighted screen to the lower left Graph screen, then select it with the check key 
(surrounded by the arrow keys). You should now see a Voltage vs Time graph as 

shown here. 
5. The “play” key will start and stop the recording of 
voltage data, but we will not use it until we make the 
physical connections. 
 
Note the red lead, red mark on the capacitor and red 
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mark on the 9V battery are in line. As a brief test momentarily touch the leads of the 
capacitor to the battery. Press the play key. The Xploer GLX meter should read 9V on 
the graph as long as you keep the battery connected. The instant you disconnect the 
battery the GLX graph will start to return to zero. With the stopwatch, time this event 5 
times; that is the time the meter takes to return close to zero after the battery is 
disconnected. Enter the times measures below:  
Also note that the changing time and voltage are displayed near the top of the graph. 
 

TIME 1 TIME 2 TIME 3 TIME 4 TIME 5 
     
If you want to discard any of these values, explain why: 
 
CALCULATE THE AVERAGE TIME OR THE TIME YOU BELIEVE 
IS MOST ACCURATE: _______ SECONDS. 
Recall that this time represents 5 time constants for a 99% complete discharge, hence 
you will need to divide the time by 5, then with the formula below calculate the 
resistance of the Xplorer GLX (discharge resistance). 

T=RC since we now have T and C= 10 mF calculate R _____________ W 
This represents the internal resistance of the Xplorer GLX. 
 
 
E. Summary 
Type of meter  T, time constant   R, meter’s resistance 
 
 
 
 
 
 
 
 
 
 
 
Discuss: 
 
 
F. Future work:  


