
Charge / currentCharge / current

Metal chargesMetal charges
Delocalised electrons move; complete loop and p.d.Delocalised electrons move; complete loop and p.d.

requiredrequired
DirectionDirection

Conventional current + → −; metal electrons driftConventional current + → −; metal electrons drift
oppositeopposite

Charge flowCharge flow
I = Q/t; Q = It; A, C, s; ammeter in seriesI = Q/t; Q = It; A, C, s; ammeter in series

Potential differencePotential difference
V = E/Q; E = QV; voltmeter across componentV = E/Q; E = QV; voltmeter across component

Conservation / symbolsConservation / symbols
Current not used up; standard symbols; long cellCurrent not used up; standard symbols; long cell

line +line +

Circuit routesCircuit routes

SeriesSeries
One route; same current; component voltages sum toOne route; same current; component voltages sum to

supplysupply
ResistanceResistance

Series R values add; at fixed voltage, added RSeries R values add; at fixed voltage, added R
reduces Ireduces I
ParallelParallel

Current splits / rejoins; each complete branch hasCurrent splits / rejoins; each complete branch has
supply Vsupply V

Extra branchExtra branch
At fixed V, total current rises and total R fallsAt fixed V, total current rises and total R falls

Independent lampsIndependent lamps
One failed branch need not stop other branchesOne failed branch need not stop other branches

ComponentsComponents

ResistanceResistance
V = IR; R = V/I, Ω; ohmic line through originV = IR; R = V/I, Ω; ohmic line through origin
at fixed Tat fixed T
WireWire
Longer / thinner → greater R; heatingLonger / thinner → greater R; heating
increases metal Rincreases metal R
Filament lampFilament lamp
Heats as I rises; R rises, so I–V curve bendsHeats as I rises; R rises, so I–V curve bends

DiodeDiode
Mainly forward current; normal reverse currentMainly forward current; normal reverse current
very smallvery small
SensorsSensors
More light → lower LDR R; hotter NTCMore light → lower LDR R; hotter NTC
thermistor → lower Rthermistor → lower R
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1. Charge / current → Circuit routes: Charge conservation explains current at junctions.1. Charge / current → Circuit routes: Charge conservation explains current at junctions.

22

22

2. Circuit routes → Components: Added resistance changes current at fixed supply voltage.2. Circuit routes → Components: Added resistance changes current at fixed supply voltage.

CP9 · Part ACP9 · Part A
Charge, routes andCharge, routes and

componentscomponents
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