Ohm’s Law Handout

The amount of current that will flow through a conductor when a given voltage is applied will vary with the resistance of the conductor. The lower the resistance, the greater the current will be for a given applied voltage. One ohm is defined as the amount of resistance that allows one ampere of current to flow between two points that have a potential difference of one volt. This proportional relationship is known as Ohm’s Law:
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Where: R = Resistance in ohm’s


 E = Voltage in volts


 I = Current in amperes

Transposing the equation will give the following additional expressions of Ohm’s Law:

E = I x R

And

I = [image: image4.png]



All three forms of the equation are used throughout electrical and electronic circuit calculations. Remember, all quantities are expressed in volts, ohms, and amperes. The use of any other units will result in calculation error unless they are first converted. 

The following is an example that illustrates the use of Ohm’s Law:

In a simple series circuit, 100 V is applied to the circuit, resulting in a measured current value of 4 A. Since the values given are in volts and amperes, no conversion is required and the calculated resistance is found as follows:
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 = 20 Ω
Another example follows:

In a simple series circuit, the current through a 20 kΩ resistor is 300 ma. First, convert 20 kΩ to ohms as follows:

R = 20 kΩ = (20 X 1000 Ω) = 20,000 Ω
Next, convert 300 ma to amperes as follows:
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  = 0.300 amperes

Then:

E = I x R = 20,000 Ω x 0.300 amperes = 6000 volts

It is important to note that Ohm’s Law applies to any portion of a circuit as well as to the circuit as a whole. No matter how many resistors are connected together, the relationship between the resistor’s value, the voltage across the resistor, and the current through the resistor will still follow Ohm’s Law!
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This diagram presents the relationship of voltage, current, and resistance as they relate to each other in the mathematical equation presented by Ohm’s Law. By covering the unknown quantity (E, I, or R), the remaining symbols will appear as in the equation. For example: If E were the unknown variable, we would cover E in the diagram and the equation would be I X R. If  I were the unknown variable, we would cover the I and the equation would be [image: image12.png]
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