
Induction · HigherInduction · Higher

Changing fieldChanging field
Relative motion / changing field induces voltageRelative motion / changing field induces voltage

Circuit / stillnessCircuit / stillness
Closed circuit gives current; stationary fieldClosed circuit gives current; stationary field

gives no continuing Vgives no continuing V
Increase / reverseIncrease / reverse

Faster motion, stronger magnet, more turns;Faster motion, stronger magnet, more turns;
reverse motion / polereverse motion / pole

OppositionOpposition
Induced field opposes change; mechanical workInduced field opposes change; mechanical work

supplies energysupplies energy
InvestigationInvestigation

Centre-zero meter; control path / speed / coil;Centre-zero meter; control path / speed / coil;
repeat peaksrepeat peaks

Polarity evidencePolarity evidence
Label terminal / pole; voltage depends on rate ofLabel terminal / pole; voltage depends on rate of

field changefield change

Transformer · HigherTransformer · Higher

Coils / coreCoils / core
Separate primary / secondary linked by changingSeparate primary / secondary linked by changing

core fieldcore field
AC inputAC input

Alternating primary field induces secondaryAlternating primary field induces secondary
voltagevoltage

Not steady DCNot steady DC
Constant field gives no sustained transformedConstant field gives no sustained transformed

outputoutput
Step up / downStep up / down

More secondary turns raises V; fewer lowers V;More secondary turns raises V; fewer lowers V;
real lossesreal losses

Ideal powerIdeal power

AssumptionAssumption
100% efficiency: VₚIₚ = VₛIₛ100% efficiency: VₚIₚ = VₛIₛ

ExampleExample
230 V × 2 A = 460 W; at 23 V output, Iₛ = 20 A230 V × 2 A = 460 W; at 23 V output, Iₛ = 20 A

Trade-offTrade-off
Same power: higher V means lower I, not bothSame power: higher V means lower I, not both
higherhigher
Real efficiencyReal efficiency
Useful output = efficiency fraction × inputUseful output = efficiency fraction × input

National GridNational Grid

NetworkNetwork
Generation → transmission → local distributionGeneration → transmission → local distribution

High voltageHigh voltage
Step up → smaller current at same powerStep up → smaller current at same power

Cable lossCable loss
Cable loss = I²R; reducing current sharplyCable loss = I²R; reducing current sharply
reduces heatingreduces heating
DistributionDistribution
Step down towards ≈230 V AC domestic supply;Step down towards ≈230 V AC domestic supply;
voltages varyvoltages vary
Safety / balanceSafety / balance
Controlled high-voltage access; gridControlled high-voltage access; grid
transfers, not creates, energytransfers, not creates, energy
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1. Induction · Higher → Transformer · Higher: A changing field links electrically separate transformer coils.1. Induction · Higher → Transformer · Higher: A changing field links electrically separate transformer coils.
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2. Ideal power → National Grid: At the same power, higher voltage reduces cable current and loss.2. Ideal power → National Grid: At the same power, higher voltage reduces cable current and loss.

SP13 · Part ASP13 · Part A
Core ideasCore ideas

Mr Kidman’s Classroom · SP13 · Revision mind mapMr Kidman’s Classroom · SP13 · Revision mind map


