Domestic
Electricity

12 (a) A lamp in a long hallway is to be controlled by two switches at either
end of the hallway. The lamp is to be switched on or off using either
O switch.

(i) Suggest why the circuit shown below would not be suitable.
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The following circuit would be suitable.
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(ii) Describe what happens in the circuit when

1. switch | is moved to A
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2. then switch 2 is moved to D @
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(b) Three differently coloured wires are connected in a domestic lighting 8 Mains electricity is dangerous. There are a number of ways in which the
circuit, Normally only one of the wires has the switch in it. user can be protected from harm.

/- A metal table lamp is connected to the mains supply with a three pin plug.
Which one is switched and why?

\we [ @ \ l

_o casmen \agg otuee A Trececo®
ACNGRIDSN €8] 21 i 8 ‘

(¢) Residual current circuit breakers are used to protect users in domestic
electrical circuits.

A simple circuit breaker is shown below. |
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l_ \ (a) The live and neutral wires are connected to the bulb.
/"A | (i) Name the third wire.
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(i) To what part of the lamp is the third wire connected? ‘
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(i) Describe how this circuit breaker protects the user. R p— PRT—— ‘
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(i) State two advantages of using a circuit breaker instead of a fuse. ‘
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8  An electric shower has a power rating of 8000 W. Tt is switched on for

15 minutes. .
@ 6 (a) () A filament lamp lights when it is connected in an electric

(a) How much energy, in kilowatt-hours, does the shower use? @ circuit. The filament carries a current of 3.0 amperes when lit.

Show clearly how you obtain your answer. How much charge passes through the filament in 0.5 second?
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Energy = Qe INwh 4] \ (ii) If the power of the lamp is 36 W and the current flowing

through it is 3.0 A, calculate the voltage across the lamp.
Show clearly how you obtain your answer.

(b) If one unit of electricity costs 10p calculate the cost of heating the

water. ! P :.1 \J @

Show clearly how you obtain your answer. [ 26 % I
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\ (iii) The filament lamp is connected to a joulemeter which
Q ‘ measures the energy consumed by the lamp.
cost=_2.0O pll If the lamp uses 4320 joules of energy, calculate the length of
‘ : time it has been switched on.
Show clearly how you obtain your answer. \
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Source: Physics Through Applicarions, Edited by Jim Jurdine

The diagram above shows the wiring in a plug connected to a
hairdryer.

(i) Explain fully why it is safe to use the hairdryer even though
there are only two wires connected to the plug.
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(ii) Explain why the fuse is always placed on the live wire.
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