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	Physics P2 5.1
	Alternating current

	Answers to in-text questions

	a The bulb would flicker continuously.

b 325 V

	Summary answers

	1 a 12 V

   b 230 V

   c 1.5 V

   d 325 V

2 The number of cycles on the screen would:

   a increase

   b decrease

3 25 Hz

4 a A direct current in a circuit is in one direction only; an alternating current repeatedly reverses its direction.

   b The diode only allows current through when the polarity of the ac supply is such that the diode conducts. This happens every other half-cycle when the polarity of the supply is such that diode is ‘forward-biased’ (i.e. in its ‘forward’ direction relative to the ac supply).


	Physics P2 5.2
	Cables and plugs

	Answers to in-text questions

	a So each one can be switched on or off without affecting the others.

b Brass is harder than copper or zinc.

c The live wire could be exposed where the cable is worn away or damaged.

d The green and yellow wire.

	Summary answers

	1 a neutral 

   b live 

   c parallel

   d earth 

   e series

2 a 1 C;      2 D;      3 A;      4 B

   b 1 Rubber is flexible and is an insulator.

      2 Stiff plastic is an insulator, it doesn‘t wear and it can’t be squashed.

      3 Brass is a good conductor and doesn’t deteriorate.

      4 Copper is an excellent conductor and copper wires bend easily.

3 a The three wires must be insulated from each other otherwise there would be a dangerously large current in the cable due to the very low resistance between the live wire and the other wires where they touch. 

   b The earth wire of the cable is connected to a terminal fixed to the metal case. The other end of the earth wire is connected to the earth pin in the three-pin plug attached to the cable. When the plug is connected to a three-pin wall socket, the metal case is therefore connected via the earth wire to the ground.


	Physics P2 5.3
	Fuses

	Answers to in-text questions

	a The fuse wire would melt.

b The mains voltage is across less resistance because only part of the element is between the live and the neutral wire and so the current is bigger.

c The fault has not been put right so consult an electrician.

	Summary answers

	1 a A fuse protects an appliance or a circuit.

   b So it cuts off the live wire if too much current passes through it.

   c It is faster than a fuse and doesn’t need to be replaced after it ‘trips’.

2 a Yes.

   b The element is live.
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3 a An ordinary circuit-breaker switches the current in the live wire off if the current is greater than a certain value. An RCCB switches the current in the live wire if the current in the live wire and the neutral wire differ.

   b An RCCB cuts off the current in the live wire faster than a fuse does. Also, an RCCB is more sensitive than a fuse.


	Physics P2 5.4
	Electrical power and potential difference

	Answers to in-text questions

	a About 1 W

b 1150 W

c The normal current through the lamp is much less than 13 A. A 13 A fuse may not blow if there is a fault in the lamp.

	Summary answers

	1 a power, current

   b potential difference, current

2 a i 36 W      ii 460 W

   b i 3 A      ii 5 A

3 a The current supplied to the microwave oven = 800 W ÷ 230 V = 3.5 A. A 3 A fuse would blow when the oven is switched on (at full power).

   b i 3.0 A      ii 36 W


	Physics P2 5.5
	Electrical energy and charge

	Answers to in-text questions

	a 150 C

b 120 J

	Summary answers

	1 a charge

   b energy

   c current

   d potential difference

2 a i 80 C

      ii 720 C

   b i 120 J

      ii 300 J

3 a 12.0 _
   b 0.50 A

   c 30 C

   d 4 Ω: 2.0 V;      8.0 Ω: 4.0 V

   e 4 Ω: 60 J (= 30 C × 2.0 V);      8.0 Ω: 120 J (= 30 C × 4.0 V)

   f 180 J


	Physics P2 5.6
	Electrical issues

	Answers to in-text questions

	a i The new fuse would blow when the appliance is switched on.

   ii A three-core cable.

b i 30

   ii 11

   iii Number of kilowatt hours = 0.1 kW × 30 000 hours = 3000 kW h

Cost = 3000 kW h × 10 p/kW h = £300

   iv £172 (= £234 saving on electricity costs – £62 extra ‘capital’ cost).

	Summary answers

	1 An example of each possible electrical hazard is given in the table.

Appliance

Hazard

Electric drill

The drill might ‘hit’ a live wire in a cable in the wall.

Electric saw

The saw might cut the cable (or cut a limb).

Hairdryer

Anyone with wet hands using a hairdryer would be at risk.

Vacuum cleaner

The vacuum cleaner might run over and damage its cable.

 


	Physics P2 5.1 – P2 5.6
	Summary answers – Mains electricity

	1 a i The neutral wire.

      ii The live wire.

   b i The waves on the screen would be taller.

      ii There would be more waves on the screen.

2 a live, neutral

   b i neutral

      ii live

      iii earth

3 a i parallel

      ii series, live

   b i A fuse has a wire that melts if too much current passes through it. A circuit breaker has a switch that is pulled open if too much current passes through it.

      ii A circuit breaker is faster. Also a circuit breaker does not need to be replaced, but a fuse does.

4 a i 10.8 A

      ii 13 A

   b 920 W
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   b i 432 J

      ii 108 J

      iii 324 J

   c i 30 Ω

      ii I = V ÷ R = 12 ÷ 30 = 0.4 A

      iii battery = 4.8 W,      5 Ω resistor = 0.8 W,      25 Ω resistor = 4.0 W


	Physics P2 5.1 – P2 5.6
	Summary answers (continued) – Mains electricity

	6 a i 2.5 A

      ii 2.4 Ω
   b The current through the lamp is less at 3 V than at 6 V, so the lamp filament is not as hot. Therefore, its resistance is less.

7 a i 3.0 A

      ii 600 C

   b i Energy = power × time = 36 W × 200 s = 7200 J

      ii 12 J/C

8 a 28.7 A

   b i D, because the maximum safe current through D is greater than the current that would pass through it when the oven operates at full power. So D would not overheat. E would not overheat either but it would be more expensive than D.

      ii Cables A, B and C would overheat as their maximum safe current is less than the current that would pass through them when the oven is at full power. The overheated cable might cause a fire. Also, the cable insulation could melt and cause a short-circuit that may start a fire.


	Physics P2 5.1 – P2 5.6
	AQA Examination-style answers – Mains electricity

	1 a Too many plugs in one socket. The current may be too large in the socket and cause a fire.                                                                                                     (2 marks)

   b The cable has been repaired with tape. This tape could come off and leave a bare live wire.                                                                                                  (2 marks)

   c A knife is being pushed into the toaster. The knife may touch the live heating element inside the toaster and the person could be electrocuted.                  (2 marks)

   d green and yellow                                                                                         (1 mark)

   e electrical conductor                                                                                     (1 mark)

   f 0 volts                                                                                                           (1 mark)

   g Residual Current Circuit Breaker                                                                (1 mark)

2 a i 3 A                                                                                                             (1 mark)

      ii P = I × V = 0.26 × 230 = 59.8 W                                                             (2 marks)

      iii Q = I × t = 0.26 × 3600 = 936 C                                                             (3 marks)

   b i I = P ÷ V = 1150 ÷ 230 = 5 A                                                                    (2 marks)

      ii 13 A                                                                                                          (1 mark)

   c E = P × t = 1150 × 30 × 60 = 2.1 MJ                                                         (3 marks)

   d There is a clear, balanced and detailed description of how the fuse and earth wire together protect the wiring of the circuit. The answer shows almost faultless spelling, punctuation and grammar. It is coherent and in an organised, logical sequence. It contains a range of appropriate or relevant specialist terms used accurately.

                                                                                                                    (5–6 marks)

There is a description of how the fuse and earth wire together protect the wiring of the circuit. There are some errors in spelling, punctuation and grammar. The answer has some structure and organisation. The use of specialist terms has been attempted, but not always accurately.                                                         (3–4 marks)

There is a brief description of how the fuse and earth wire together protect the wiring of the circuit, which has little clarity and detail. The spelling, punctuation and grammar are very weak. The answer is poorly organised with almost no specialist terms and/or their use demonstrating a general lack of understanding of their meaning.                                                                                                      (1–2 marks)

No relevant content.                                                                                        (0 marks)


	Physics P2 5.1 – P2 5.6
	AQA Examination-style answers (continued) – Mains electricity

	Examples of physics points made in the response:

• a fault may cause the live wire to touch the metal casing

• the metal casing is connected to the earth wire

• a large current will flow through the live wire to earth

• due to the low resistance of the earth wire

• the large current will blow the fuse which is in the live wire

• this disconnects the circuit

• which prevents the circuit being damaged by the large current.

3 a Q = E ÷ V = 420 000 ÷ 230 = 1826 C                                                         (3 marks)

   b t = P ÷ E = 420 000 ÷ 2 200 = 191 seconds                                              (3 marks)

4 a The trace goes above and below the central line (positive and negative). (1 mark)

   b 4 V or 4.1 V                                                                                                 (1 mark)

   c i 0.04 seconds                                                                                             (1 mark)

      ii Frequency = I ÷ t = 1 ÷ 0.04 = 25 Hz                                                      (2 marks)

   d A horizontal line on the third division below the centre.                            (2 marks)
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