4.4 Electrical safety: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	A circuit breaker can be reset, whereas a melted fuse must be replaced.
	(1 mark)

	2
	The earth wire provides a low-resistance path for the fault current to flow to earth, preventing the case from remaining live.
	(2 marks)

	3
	The fuse wire heats until it melts, breaking the circuit.
	(2 marks)

	4
	Any one from: the user cannot get an electric shock from the case because it is non-conducting and no accessible metal part can become live; it does not need an earth wire.
	(1 mark)

	5
	A person could touch an exposed live wire and receive an electric shock.
	(1 mark)

	6
	Moisture lowers the resistance of the skin, so a larger current can flow through the body.
	(2 marks)

	7
	The cable can overheat and the hot cable can cause a fire.
	(2 marks)

	8
	A 3 A fuse.
	(1 mark)

	9
	Disconnect the lamp from the mains and do not use it because the exposed connection could be live and cause an electric shock.
	(2 marks)

	10
	The extension lead may overheat because the combined current is too large.
	(2 marks)

	11
	It disconnects the supply, stopping current in the faulty circuit.
	(1 mark)

	12
	The current could become large enough to overheat the cable without melting the fuse.
	(2 marks)

	13
	The live wire, so a melted fuse disconnects the appliance from the live supply.
	(2 marks)

	14(a)
	Use .
.
.
	(3 marks)

	14(b)
	575 A is much greater than the 13 A fuse rating.
	(1 mark)

	14(c)
	The live wire makes the metal case live, giving the case a potential difference relative to earth.
The earth wire provides a low-resistance path to earth.
A very large current flows in the earth wire and live wire.
The fuse wire melts or blows, breaking the circuit and disconnecting the appliance from the mains supply.​
	(4 marks)

	15(a)
	The total power is .
Use .
.
	(3 marks)

	15(b)
	The current is greater than the 13 A rating of the extension lead, so it is overloaded.
Excess current can cause overheating of cables, melting insulation or fire.
	(2 marks)

	15(c)
	Damaged insulation.
Damp conditions.
Accept overheating cables or exposed conductors.
	(2 marks)

	15(d)
	amaged insulation or exposed conductors: a person could touch the exposed live wire. Damp conditions: water conducts, so it can make a conducting path between the live wire and a person.
Current then flows from the live wire through the person to earth, causing an electric shock.​
	(3 marks)

	16(a)
	Use .
, so the current is about 3.5 A.
	(2 marks)

	16(b)
	Choose a 5 A fuse for each drill.
5 A is the lowest available rating above the normal current of about 3.5 A. A 3 A fuse is too low, and a 13 A fuse is unnecessarily high.
	(2 marks)

	16(c)
	If the live wire touches the metal case, the case could become live.
The earth wire provides a low-resistance path to earth.
The large fault current causes the fuse to melt or a trip switch to operate, disconnecting the supply and reducing the risk of electric shock.
	(3 marks)

	16(d)
	ouble insulated means there are two layers of insulation, such as insulation around wires and a non-conducting plastic outer case.
There is no exposed conducting metal case that can become live, so an earth wire is not needed.
	(2 marks)

	16(e)
	A fuse without an earth wire can still protect the circuit and cabling from excess current, a short circuit or overloading.
If the current becomes too large, the fuse melts and breaks the circuit, helping to prevent overheating, melted insulation or fire.
	(2 marks)
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