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Physics at work : Circuit-breakers     � INCLUDEPICTURE "E:\\Physics for You\\Chapter 32\\:::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


MCB compared with RCCB (RCD, ELCB)


MCB : two designs; RCCB  n Help Sheets (2)





Fused plugs,  wiring   ( Help Sheet


Fuse rating, example





Fuses  (Experiment 32.1)


Use in circuit


Circuit-breaker, comparison with fuse


The Earth wire, principle


Double-insulation





Household wiring     ( Help Sheet


Live, Neutral, Earth wires


Alternating current





The cost of electricity


Energy transferred	=	power, P	 (	 time, t


	(in kW h)		 (kW)		 (h)


Cost = number of kWh ( cost of 1 kWh


Examples 1 and 2


( Practice Sheet  (2)   	� INCLUDEPICTURE "E:\\Physics for You\\Chapter 32\\:::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���     





Electrical power


Power as the rate of transferring energy


1 watt = 1 joule per second


1 kW = 1000 W


Power, P  =  p.d., V  (  current, I


Energy transferred	=	power, P	(	time, t


	(in J)		 (in W)		(in s)


Example of calculation


Combining the formula with V = I R


( Practice Sheet


( Investigation Sheet     � INCLUDEPICTURE "E:\\Physics for You\\Chapter 32\\:::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���





The work on the efficiency of kettles and 


lamps reinforces the work on efficiency in 


Chapters 16 and 17.





As well as the Investigation Sheet (‘Investigating


electrical heating’) shown on this Map, there is also


the Investigation Sheet included with Chapter 16


(‘Investigating the efficiency of a motor’).





Alternating current is revisited in Chapter 36 (on


page 305).








Parts of this chapter are mathematically intensive. �Many students will find it difficult to distinguish the equations and will often confuse elements from them.  They will need plenty of practice.


Higher tier students may need to be able to rearrange �the equations.








Common Misconceptions :


Students often have difficulty with the energy �transferred equations because of the two sets of units (kW, kW h and h in one case and W, J and s in the �other).  


There are a few students that become really confused about the kilowatt hour being called the ‘Unit’ as in �‘she used three Units of electricity’ in some older questions and some electricity bills.  It may be best to 


stick with ‘kilowatt hour’ to avoid confusion.





Some students may have seen electrical wiring in 


houses where black and red wires are still used. This 


can make some of them insist that the live wire is red.  


Some students think that the fuse is designed to �protect the user from shock instead of protecting the circuit from excess current; they need to understand �that only a small current is required to electrocute someone.


There is often a misunderstanding about the potential �of the neutral wire; they may think that it behaves �like the live wire and alternates between positive and negative potential whereas it stays around zero �potential.








Heating effect


Electrons transfer energy


Electric fires; immersion heater; efficiency of kettle


Electric filament lamp, CFL lamp, efficiency


Wiring a single switch in the live wire


Two-way switches





32   Heating effect of a current
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