
Physics Section 2.4: Mains Electricity & Appliances 
Mains Electricity 
 That cells and batteries supply direct current (d.c.), which always passes in the same direction. 
 That alternating current (a.c.) changes direction constantly. 
 That in the UK, the mains electricity is alternating current at 50 Hz and approximately 230 V. 
 How to interpret an oscilloscope trace. 
 How to calculate the potential difference of a d.c. supply, or the peak potential difference of an 

a.c. supply from an oscilloscope trace. 
 H How to use an oscilloscope trace to work out the time period and frequency of a.c. 

 
Electricity in the Home 
 How to identify some common hazards in the use of mains electricity. 
 The structure of two-core and three-core cables. 
 That most electrical appliances connect to the mains by a cable and three-pin plug. 
 That a live wire is brown, a neutral wire is blue and an earth wire is yellow/green. 
 The structure and wiring of a three-pin plug. 
 What materials are used for three-pin plugs and why they’re chosen. 

 
Safety Devices in Circuits 
 How a circuit is broken by a fuse or circuit breaker if there’s an electrical fault. 
 How the use of a fuse compares with the use of a circuit breaker. 
 How earth wires and fuses protect circuits and people if the case of an appliance becomes live. 
 That cable thickness is related to the fuse rating of an appliance. 
 What a Residual Current Circuit Breaker is and what it does. 
 What double insulated appliances are and why they don’t need to be earthed. 

 
Energy and Efficiency in Circuits 
 That electrical charge flowing through a resistor causes it to get hot. 
 That electrical appliances such as filament bulbs waste a lot of energy as heat, but that there 

are more efficient appliances available such as CFLs. 
 That the efficiency of an electrical appliance should be considered when choosing which 

appliance to buy and use. 

 
Power and Energy Transfer 
 How to use the formula: 

  
 to work out the power of an appliance, and that you should consider power when choosing an 

appliance. 
 How to work out the power of an appliance using the formula P = I × V, and so how to determine 

the size of fuse needed for an appliance by considering its power and voltage ratings. 

 
Energy Transfer and Charges 
 H How to calculate the energy transferred by an appliance using the formula E = V × Q. 
 


