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The Flow of Electric Charge

One electron is a very tiny amount of charge. The flow of current represents many, many electrons moving
together. However, compared to the number of electrons that are in a material, the number that actually move
and carry current is quite tiny. This Investigation will lead you inside the submicroscopic world of the atom
to deduce how many electrons really move when one amp of current is flowing.  
I

A Current and charge

1. Find the resistor with a resistance of 20Ω.
2. Connect the circuit shown using the battery, capacitor, resistor, and switch. 
3. Attach the meter to measure the voltage across the potentiometer.
4. Charge the capacitor by touching the positive wire from the battery to the positive (red) lead of the 

capacitor. Count 5 seconds then remove the positive battery wire.
5. Close the switch and record the voltage every ten seconds.

Table 1: Capacitor discharge data

Question for this Investigation:
How many electrons move when current flows?

Materials
• Electric circuits kit • Multimeter with red and 

black leads
• 1 “D” battery

Time 
(sec)

Voltage
(V)

Time 
(sec)

Voltage
(V)

0   30  
10   40  
20   50  
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15BB How much current flowed?
  a. Use Ohm’s law to write down a formula for the current flowing through an electrical 

device if you know the voltage drop and the resistance.

  b. Use the relationship you found in 2a (above) to fill in Table 2 by calculating how much current was 
flowing through the resistor. 

Table 2: Capacitor current data

C Thinking about what you observed
  a. Make a graph of the current versus time for the capacitor. Break the graph up into vertical bars that are 

ten seconds wide. (See example graph below)

  b. Set the height of each bar to the average value of the current over each ten second time interval. You 
can do this by eye since that will be good enough for the accuracy of the experiment.

  c. Write down a formula that allows you to calculate the charge if you know the current and the time.

  d. Calculate how much charge flowed in each ten second interval by multiplying the average current by 
ten seconds (Table 3).

  e. Add up the charge from each interval to get the total charge. This is the amount of charge that was in 
the capacitor when it was “full.”

Time 
(sec)

Current
(A)

Time 
(sec)

Current
(A)

0   30  
10   40  
20   50  



15B

 76

D Estimating the number of electrons that move
  a. Look up the charge of a single electron in coulombs (C).

  b. Calculate how many electrons are in the total charge from Table 3.

  c. Measure the mass of the capacitor in kilograms.

  d. Estimate how many electrons are in the capacitor. You can do this calculation in the following steps.
(1) Write down the mass of a proton (1 amu) in kg.
(2) Calculate how many protons there are by assuming 1/2 the mass of the capacitor is protons.
(3) The number of electrons is the same as the number of protons.

  e. Calculate the number of electrons that move by dividing the result of step b by the number you found in 
step d. 

E Thinking about what you observed
  a. Was the number of electrons that moved larger, smaller, or about the same as the number of electrons in 

the capacitor? Was the difference very large or very small?

  b. Why were we able to estimate the number of protons as 1/2 the total mass even though we did not 
know what elements the capacitor was made of? 

  c. Is the estimate of the number of electrons larger or smaller than the true number? Do you think the 
difference is larger or smaller than 25%? Give a reason for your answer.

Table 3: Calculating the charge
Average current 

(A)
Time Interval Charge

(C)
X 10 sec =
X 10 sec =
X 10 sec =
X 10 sec =
X 10 sec =
X 10 sec =

Total for 60 seconds
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