Voltage
Putting “Voltage” in Recognizable terms:  Voltage is frequently used to measure the electric potential difference which is the electric potential energy between two points per unit charge. In common applications a voltage measurement between two points in an electrical circuit indicates how much energy a charged particle will acquire as it moves between those two points. 

Putting “Voltage” in Conceptual terms: Voltage is defined as a measure of the electric potential which indicates the potential energy per unit charge at a specific location in an electric field relative to a point of zero electrical potential energy. Each point in an electric field has an associated electric potential measured in volts. Work is performed in pushing a positively charged particle against an electric field. The electric potential energy of a charged particle at a point is defined as the amount of work required to move the particle from the point of zero electrical potential energy to the point of interest. Electric potential measures the amount of electrical potential energy per unit charge. A Coulomb (C) of charge is 6.24 x 1018 electrons.

Putting “Voltage” in Mathematical terms:  Voltage is given the symbol V and is defined using the equation V = PE/q where “PE” is the potential energy at a point in an electric field and “q” represents a “test” charge that is used to test various locations in the field. The unit of voltage is called the volt (which also uses the letter V) where 1 volt = 1 joule/coulomb (1 V = 1 J/C).


Instead of the electric potential many applications of voltage use the electric potential difference (ΔV) which is found using the equation ΔV = Vb - Va = ΔPE / q where Vb and Va are the electric potentials at two points in the electric field, “ΔPE” is the change in electrical potential energy between two points measured in joules and “q” is the charge measured in coulombs. So for electric potential difference 1 volt indicates a difference in electrical potential energy of 1 joule for each 1 coulomb of charge. Other related equations considered more useful involve power and current, such as the equation: P = VI where “P” is power in watts, “V” is voltage in volts, and “I” is current in amperes.  Amperes (amps or A) actually measures the flow rate of charge in coulombs pasting a point in 1 second (1 A = 1 C/s). Power is the number of joules of energy used per second (1 W = 1 J/s). For example, if 0.050 A of current from a battery is drawn at 12 V, then power would be P=VI = (12 V)(0.050 A) = 0.60 W. When the power is multiplied by time, energy can be found, so in the example above, if the 0.050 A is drawn from a 12.0 V battery in 2.0 s, the energy used is: E = Pt = VIt = (12 V)(0.050 A)(2.0 s) = 1.2 J.

Putting “Voltage” in Process terms: A voltage measurement of electrical potential difference describes the energy that is available to move electrical charges through a circuit. The charges will only move if there is a difference in potential energy. This can be viewed when using a voltmeter. A voltmeter has two probes. If the probes are touched together, the voltmeter reads zero, there is no electrical potential difference at a single point. If however the voltmeter probes are touched to the opposite terminals of a battery, an electrical potential difference is shown.

Putting “Voltage” in Applicable terms: All batteries and power supplies are designed to produce a specific voltage and electronic devices are designed to operate at a specific voltage. Batteries are rated in terms of total charge stored using the unit of milliamp-hours (mAh). A 7.2 V battery rated at 3000 mAh can deliver 3000 mA (3.0 A) for 1 hour. Using E = VIt  the energy stored in the battery can be calculated: E = VIt = (7.2 V)(3 A)(3600 s) = 77,760 J.
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