
Solutions
2.1 a.c. reverses direction repeatedly (mains); d.c. flows one way only (cell/battery).

2.2 A fault or overload draws excess current; the fuse wire melts, breaking the circuit
before wiring or the device overheats.

2.3 P = 0.5× 230 = 115 W.

2.4 t = 2× 3600 = 7200 s; E = 0.5× 230× 7200 = 828 000 J.

2.5 Circuit breaker.

3.1 If a live wire touches the metal casing, the casing becomes live and would shock
anyone touching it; the earth wire gives the fault current a low-resistance path to earth,
blowing the fuse and cutting the supply; a plastic casing cannot conduct, so a fault cannot
make the outside live – double insulation makes earthing unnecessary.

3.2 I = 2200/230 = 9.6 A; choose the 13 A fuse – the smallest standard rating above the
operating current, so it carries the kettle normally but blows on a fault.

3.3 Energy E = IV t rises in proportion to time; doubling the time from 30 min to 1 h
doubles the energy – and the cost.
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