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Measuring current requires that you open the circuit and
place the meter into it as a part of the circuit.

If you dig down to the bottom of your junk box, you may
find one of these old-fashioned wire-wound variable
resistors. They are interesting devices to experiment with.
This one provides from 0 to 10 ohms of resistance.

A simple voltage divider is perhaps one of the most useful
circuits you can create. By using a potentiometer in place
of one of the resistors, you can perform the experiment
with many different values of resistance but fewer parts.

sake of our example, we’ll say the current is 8.5 milliamps, or
.0085 amp. Now measure the voltage. Determine the value of
R by dividing E by I, or in our case we divide 3.00 by .0085.
That comes out to about 353 ohms. The calculated value of
resistance in the circuit is likely to be a bit higher than the
value of the resistor, but the two numbers will be quite close.
Once again, repeat the exercise a few times with a few
different resistors. Potentiometers, rheostats, and other
sources of resistance may, of course, be used as well.

With the exception of superconductors, all conductors
have resistance. Resistance is a distinctive feature of a given
conductor. Given a constant temperature, the voltage and
current can vary, but the resistance will remain the same.
According to some interpretations, that is the real essence of
Ohm’s Law.

To demonstrate that, remove one battery from your battery
pack. That will give you about 1.50 volts.- Now repeat the
experiment described previously. With the same resistor, the
current flowing through the circuit will be about one-half of
what it was originally. One-half the original voltage divided
by one-half the original current, will give you a value of R
that is very close to one you obtained the first time you
performed the experiment.

Voltage and Voltage Dividers

The third and final form of Ohm’s Law states that voltage
equals the current multiplied by the resistance. Or, expressed
as an equation:

E=IxR

Start by determining the value of a resistor. Suppose the
value is 449 ohms. Now connect that same resistor to the
power pack and measure the current moving through the
circuit. Suppose the value is about 6.7 milliamps, or .0067
amp. The value of R, 449, multiplied by the value of I, .0067,
equals just over 3.00, the value of E. The calculated value of
E will be close to actual voltage across the resistor.

This ought to be getting pretty easy, so let's complicate
things a bit. Choose a second resistor. Now patch together a
series circuit consisting of the two resistors and the battery
pack. You have built a simple voltage divider that resembles
the one shown in the photographs.

Suppose the value of the second resistor, R2, is 95 ohms.
We already know the valte of R1. The question becomes:
What are the new voltages across R1 and R2?

First, we need to measure the new current. Since there is no
*“load” on the output, you can open the circuit anywhere and
hook up your multimeter. My instrument tells me there are
5.5 milliamps, or .0055 amp, moving through the circuit. To
calculate the voltage across R1, just multiply the value of R1
(449 ohms in our case) by the value of | (.0055 amps in our
example). Calculate the voltage across R2 in the same way.
Your predictions will be very close to the actual voltages
across R1 and R2.

Turn off your pocket calculator, disconnect the batteries,
put away the voltmeter, and congratulate yourself because
you’ve taken the first steps toward understanding electronics:
You know the three fundamental forms of Ohm’s Law.

For a brief biography of Georg Simon Ohm, see S.P.
Bordeau, Volrs 1o Hertz; The Rise of Electricity (1982, Bur-
gess Publishing Company, Minneapolis MN). For more on
basic circuit laws, we recommend P. Horowitz and W. Hill,
The Art of Electronics (1980, Cambridge University Press.
Cambridge, MA). [ |
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