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N4 Electricity & Energy revision checklist

Generation of electricity 
1. Advantages and disadvantages of different methods of electricity generation and distribution. 

2. The potential role of different methods of electricity generation in future sustainable energy supply. 
3. The concept of energy efficiency and energy efficiency issues related to generation, distribution and use of electricity.
Electrical power 
1. Electrical power as a measure of the energy transferred electrically by an appliance every second. 

2. Power consumption of different appliances, qualitative and quantitative. 

3. Use of the appropriate relationship between power, energy and time to justify energy saving measures. 
4. Energy efficiency as a key factor in energy generation, distribution and use. 
5. Calculation of efficiency given input and output power/energy.
Electromagnetism 
1. Relationship between electricity and magnetism. 

2. Practical applications of magnets and electromagnets.
Practical electrical and electronic circuits
1. Measurement of current, voltage and resistance using appropriate meters in series or parallel circuits.

2. Identification and use a range of electrical and electronic components to construct practical electronic circuits and systems.

3. Current and voltage relationships in a series circuit.

4. Practical applications of series and parallel circuits.

5. Qualitative factors that affect resistance. Use of the appropriate relationships between voltage, current and resistance in calculations for series circuits.

Gas laws and the kinetic model 
1. Kinetic model of a gas

2. Applications of the kinetic model of a gas using knowledge of pressure, volume and temperature (for a fixed mass of gas).

Generating Electricity
[image: image7.wmf]There are many different methods of generating electricity
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Coal fired generators



Gas fired generators



Oil fired generators



Renewables




Hydro-electric schemes


Geothermal




Wave





Wind
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Photovoltaic – Turns light directly into electricity.

Non-renewable sources have the advantages that they can generate a lot of energy from a power station and they are always available. They have the disadvantages that they generate waste which can be dangerous or polluting and their source of energy will run out.

Renewables have the advantages that they do not produce polluting waste and they will not run out. They have the disadvantages that they are often weather dependent, cost a lot to build, each generator does not produce a lot of energy and some take up a lot of land space.

Energy Conversions

Electrical appliances use the electrical energy from the mains supply and batteries and convert (change) it into another form of energy like[image: image9.emf] sound, light, kinetic (movement) and heat.

Example 

The motor in a washing machine changes electrical energy into kinetic energy.
Efficiency
When one form of energy is turned into another some energy is lost every time there is a change. Coal fired power stations are less than 40% efficient.

When power is sent down electricity cables some energy is lost. Less energy is lost if the power is transmitted at a high voltage and low current. This is achieved by using transformers which change low voltage into high voltage at the power station end then again at the town end where the high voltage is changed back into safe low voltage of 230 volts.
Electrical Power
Power is the work or energy done or used by a device in one second. It is measured in Watts.





Power = Energy ÷ time

Example 

If an electric fire uses 600,000J of energy in a time of 5 minutes, calculate the power output of the fire. Ensure that all quantities are stated with the correct units. 

P = ?

E = 600000


t = 5min = 300s

Power = Energy ÷ time 


= 600000/300 


= 2000W
[image: image10.emf]Devices which make heat usually use much more energy than others and so have a higher power rating. Eg kettles have a power of about 2000 watts, but a computer monitor has a power consumption of about 40 watts.
The efficiency of a device is a measure of how well it converts electricity into other forms of energy.
% efficiency = (useful Energy out ÷ Energy in) x 100



and
% efficiency = (useful Power out ÷ Power in) x 100

Example
A light bulb gives out 10 watts of light while using 25 watts of electrical energy. What is the efficiency of the light bulb?

Useful Power out = 10 watts

Power in = 25 watts

% efficiency = (useful Power out ÷ Power in) x 100


         = (10÷35)x100


         = 0.286x100

         = 28.6 %
Magnetism

Permanent magnets are pieces of material, often iron, which have a magnetic field round them. If you suspend a magnet on a thread it will line up along the Earth’s magnetic field (North – South). This is one of the ways the Vikings navigated. It is how a compass works.

[image: image11.emf]Permanent magnets are used to temporarily hold things in place like door catches. They can be part of small electric motors and loudspeakers.
[image: image12.emf]
Electromagnets
An electromagnet is simply a coil of wire wound round a metal core.

The strength of the magnet depends on the number of coils of wire, the type of iron core and the voltage applied to the coil.

[image: image13.wmf]Anything with an electric motor has an electromagnet as part of the motor. Electromagnets are also used to lift iron or steel objects. They are used to hold fire doors inside buildings open and automatically let them close in the event of a fire. Most loudspeakers have an electromagnet which makes the speaker vibrate.
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Generators are made of a coil of wire turning inside an electromagnet.

The voltage generated depends on the strength of the electromagnet, the number of coils in the field windings and the speed of the turning coil.

Electrical Circuits
Measuring Current and Potential Difference or Voltage  
[image: image15.png]Temperature
i increased

FIGURE 5.16
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asample of gas at constant volume.



Electric current is measured using an ammeter which is connected in series with the component. Potential difference (p.d.), or voltage, is measured using a voltmeter which is connected in parallel with the component. 
Current and Potential Difference or Voltage in Series Circuits 
The current is the same at all points in a series circuit. The sum of the potential differences across the components in a series circuit is equal to the voltage of the supply. 
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Series circuits are often used as a safety feature. In a series circuit with a number of switches all switches have to be closed for the circuit to work. Eg. For your TV to come on the switch at the fuse box has to be on, the switch at the wall has to be on, if there is a switchable multi-block it has to be switched on then the TV itself has to be switched on. All together 4 switches if any one is off your TV will not work.
Current and Potential Difference or Voltage in Parallel Circuits 
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The potential difference across components in parallel is the same for all components. The sum of the currents in parallel branches is equal to the current drawn from the supply. 
Electrical Resistance 

Resistance is a measure of the opposition of a circuit component to the flow of charge or current through that component. The greater the resistance of a component, the less will be the current through that component. All normal circuit components have resistance and the resistance of a component is measured using the relationship: 
Most circuits are wired in parallel. This is so that if one thing blows the rest stay on. It also means that everything connected in parallel will have the same voltage.

Resistance = voltage ÷ current
	Symbols
	Units

	I = electric current
	measured in amperes, A

	V = potential difference or voltage
	measured in volts, V

	R = resistance
	measured in ohms, Ω


This relationship is known as Ohm’s Law, named after a German physicist, Georg Ohm. For components called resistors, the resistance remains approximately constant for different values of current therefore the ratio V/I (= R) remains constant for different values of current.
 In some components which get hot the resistance changes with temperature. The hotter a light bulb the greater the resistance.
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Example 

Calculate the resistance of the resistor in the diagram opposite. 

Ensure that all quantities are stated in the correct units. 
R = ?

V = 5V

I = 200mA = 0.2A

Resistance = voltage ÷ current


      = 5÷0.2


      = 25 (
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Ohmmeters can also measure resistance of components.

Electrical Components

	Cell
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	Supplies electrical energy to a circuit.
	To power low power consumption mobile devices

	Battery
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	Supplies more electrical energy than a cell.
	To power mobile devices which require more energy

	Lamp
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	To  convert electrical energy into light energy
	To light up objects or as an indicator that something is on

	Switch
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	To control the operation of circuits
	In any circuit which needs switched on and off

	Resistor
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	To control the flow of current or the value of  voltage
	Used in any circuit where different currents or voltages are required.

	Variable resistor
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	To vary the flow of current or the value of  voltage
	Used in any circuit where changing currents or voltages are required. Eg a volume control or dimmer switch.

	Voltmeter
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	To measure the voltage in a circuit
	In monitoring devices where a physical change is turned into a voltage. Eg a speedometer.

	Ammeter
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	To measure the current in a circuit
	In monitoring devices where a physical change is turned into a current. Eg a speedometer.

	Light Emitting Diode
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	To  convert electrical energy into light energy
	Most often as on/off indicators but now more and more as high efficiency lighting

	Motor
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	To  convert electrical energy into movement energy
	A washing machine

	Microphone
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	To convert sound energy into electrical energy
	A public address system

	Loudspeaker
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	To convert electrical energy into sound energy
	A public address system

	Fuse
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	In the case of a fault to protect a circuit from too much current 
	In any device where a fault could result in too much current

	Thermistor
	

	A device who’s resistance varies with temperature
	In circuits where temperature has to be monitored and controlled eg a fish tank

	Light Dependent Resistor
	

	A device who’s resistance varies with light level
	In circuits where light levels have to be monitored and controlled eg a green house

	And

Gate
	

	A device which gives an output if there are two inputs.
	In a burglar alarm system where the system is switched on and a sensor is activated.

	Or

Gate 
	

[image: image3]
	A device which gives an output if either input is on
	In a car to switch on the courtesy light if any door is opened.


Gas Laws
The kinetic model of a gas explains the pressure of a gas in terms of the movement of the gas particles.  Every time a gas particle hits the wall of a container it exerts a small amount of force on the wall.  The sum of all these small forces acting on the area of the walls gives the pressure of the gas.


If you heat the particles of a gas they move faster, hit the walls of the container harder and more often creating more pressure – T increases, P increases, (V constant).


If you heat some gas which is not tightly contained the particles move fast and spread out taking up more volume – T increases, V increases, (P constant).


If you squeeze a gas the volume gets smaller but the particles hit the walls of the container more often so making the pressure greater – V decreases, P increases, (T constant).
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