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PHYS 110U – Physics


3.0 Electrical Quantities 
·  Learning Objectives

Power P and Energy, E or W
1) Cite examples of the conversion of electrical energy to other forms and vice versa

2) Define the potential difference between the ends of a conductor and use the relationship V = E/Q to solve problems involving energy transformations

3) Recall the relationship P = I V and use it to solve problems 

4) Perform calculations on the cost of electrical energy expressed in kilowatt-hours (kWh)
5) Discuss the need for reducing wastage of electrical energy and the means of doing so.

____________________________________________________________________

3.1 Transfer of Energy 

You may look at electrical circuits on two ways. The first is in terms of a voltage pushing the current round and the resistances opposing the flow. The other way of looking at circuits is in terms of energy transfer. 

Energy is transferred from Cells to Other Sources

· Anything which supplies electricity is also supplying energy. There are four sources you need to learn: cells, batteries, generators and solar cells.

· The energy is transferred by the electric circuit to components such as lamps, resistors, bells, motors, LEDs, buzzers, etc.

· These components perform their own energy transfer and convert the electrical energy in the circuit into other forms of energy: e.g. heat, light, sound, or movement

· Don’t forget that a complete circuit is needed for the current to flow. If the circuit is broken there will be no current flow and no transfer of energy. 
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Electricity can produce Four Main Effects:
	HEAT

	LIGHT


	SOUND


	MOTION




3.2    The Potential Difference 

The potential difference or p.d. between two points is the amount of work that would need to be done on a unit electric charge to move it from one point to the other against an electric field. P.d. is synonymous with voltage and is measured in volts. Potential difference is therefore the amount of work needed to move one coulomb of electrons from one place to another i.e. the unit of the p.d., the volt, as one joule per coulomb.



Potential difference
 = Amount of work / Electric Charge 





V
 =  E     /   Q





Volts 

= joule  / coulomb 

3.3 P = VI 

Electric power is defined as the rate at which electrical energy is transferred by an electric circuit. The SI unit of power is the watt.
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Electrical power is distributed via cables and electricity pylons like these in Brisbane, Australia.

When electric current flows in a circuit with resistance, it does work. Devices convert this work into many useful forms, such as heat (electric heaters), light (light bulbs), motion (electric motors) and sound (loudspeaker). Electricity can be produced by generation or from storage such as batteries.

Electric power, like mechanical power, is represented by the letter P in electrical equations. The term wattage is used colloquially to mean "electric power in watts."

In direct current resistive circuits, instantaneous electrical power is calculated using Joule's Law, which is named after the British physicist James Joule, who first showed that heat and mechanical energy were interchangeable.
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where

P is the power (watt or W) 

V is the potential difference (volt or V) 

I is the current (ampere or A) 

For example:
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3.4   Kilowatt-hours (kWh) 

Electricity is by far the most useful form of energy. Compared to gas or oil or coal it’s much easier to turn it into the four main types of useful energy: Heat, light, sound, and motion.
The kilowatt hour, also written kilowatt-hour, (symbol kW·h, kW h or kWh) is a unit of energy. It is most commonly used to express amounts of energy delivered by electric utilities, and it appears on electric meters and bills in some countries.

[image: image4.jpg]


The kilowatt hour is a measure of work, the watt is a measure of power. The amount of wattage times the amount of time is the amount of work done.
· Your electricity meter counts the number of “UNITS” used

· A “UNIT” is otherwise known as a kilowatt-hour, or kWh
· A ‘kWh’ might sound like a unit of power, but it’s not – it’s an amount of energy
It is not used in the International System of Units (SI). The SI unit of energy is the joule (J), equal to one watt second. The kilowatt hour is commonly used, though, especially for measuring electric energy.

One watt hour is equivalent to 3,600 joules (1 J/s × 3600 s), thus a kilowatt hour is 3,600,000 joules or 3.6 megajoules, and a kilowatt refers to the specific rate at which the amount of joules is used in a second (also known as power). As such, a kilowatt equals the production or usage of 1,000 joules of energy per second (that is, a definitive rate), and a kilowatt hour is the specific amount of energy produced, transmitted, distributed, or consumed in a 3,600-second time period, which is 3,600,000 joules as mentioned above.

The TWO EASY FORMULAS for Calculating the COST OF ELECTRICITY


3.5   Electrical Energy Conservation 

 

________________________________________________________________________________________________________________________________________________

	Methods of wastage of electricity
	Methods of conserving or reducing wastage of electricity

	
	


Why do we need to save electrical energy?








________________________________________________________________________


Page 5



