
P2. Electricity
Lesson Topic Learning objective Before After

Embedded 2.1 Use the following units: ampere (A), coulomb (C), joule (J), ohm (Ω), second (s), volt (V) and watt (W).

1. What is current?

2.6 Know the difference between mains electricity being alternating current (a.c.) and direct current (d.c.) being supplied by a cell or 
battery.

2.12 Know that lamps and LEDs can be used to indicate the presence of a current in a circuit.

2.14 Know that current is the rate of flow of charge.

2.15 Know and use the relationship between charge, current and time: charge = current x time, Q = It

2.16 Know that electric current in solid metallic conductors is a flow of negatively charged electrons.

2.17 Understand why current is conserved at a junction in a circuit.

2. What is voltage?
2.20 Know that voltage is the energy transferred per unit charge passed, the volt is a joule per coulomb.

2.21 Know and use the relationship between energy transferred, charge and voltage: energy transferred = charge x voltage, E = QV

3. What is resistance?
2.10 Describe the qualitative effect of changing resistance on the current in a circuit.

2.13 Know and use the relationship between voltage, current and resistance: vottage = current x resistance, V = IR

4. What is an IV graph?
2.11 Describe the qualitative variation of resistance of light-dependent resistors (LDRs) with illumination and thermistors with temperature.

2.9 Describe how current varies with voltage in wires, resistors, metal filament lamps and diodes, and how to investigate this 
experimentally.

5. What is a series 
circuit?

2.8 Understand how the current in a series circuit depends on the applied voltage and the number and nature of other components.

2.19 Calculate the currents, voltages and resistances of two resistive components connected in a series circuit.

6. What is a parallel 
circuit?

2.7 Explain why a series or parallel circuit is more appropriate for particular applications, including domestic lighting.

2.18 Know that the voltage across two components connected in parallel is the same.

7. How do we use 
electricity safely?

2.2 Understand how the use of insulation, double insulation, earthing, fuses and circuit breakers protects the device or user in a range of 
domestic appliances.

8. What is electrical 
power?

2.3 Understand why a current in a resistor results in the electrical transfer of energy and an increase in temperature, and how this can be 
used in a variety of domestic contexts.

2.4 Know and use the relationship between power, current and voltage: power = current x voltage, P = IV

2.5 Use the relationship between energy transferred, current, voltage and time: energy transferred = current x voltage x time, E = IVt



Knowledge organiser

Quantity How do we find it?

Current in series, I IT = I1 = I2 = I3
Current in parallel, I IT = I1 + I2 + I3
Voltage in series, V VT = V1 + V2 + V3

Voltage in parallel, V VT = V1 = V2 = V3

Resistance in series, R RT = R1 + R2 + R3

Resistance in parallel, R 1/RT = 1/R1 + 1/R2 + 1/R3
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In a series circuit, the sum of the p.d.’s 
across the components is equal to the 

emf supplied by the supply

In a parallel circuit, the current from 
the source is the sum of the to currents 
in the individual branches: IT = I1 + I2 + 

I3 = 0.05 A + 0.15 A + 0.1 A = 0.3 A

The fuse breaks if the current is too 
high. The fused used in an appliance 
should be rated at a slightly higher 

current than the device needs

With low levels of light, the resistance 
of an LDR is high, and the current is 

low. In bright light, the resistance of an 
LDR is low and the current is high. 

Used to detect light levels

At low T, the R of a thermistor is high 
and the current is low. At high 

temperatures, the R of a thermistor is 
low, and the current will increase. Used 

in fire alarms

To add resistors in series, one simply adds 
the values. The resistance of this circuit  is 

RT = R1 + R2 + R3 = 2 Ω  + 3 Ω + 4 Ω = 9 Ω

The current in a series circuit is the 
same at all points (unless the circuit 
changes!). Current is not used up.

Electrial hazards include damaged 
insulation, overheating of cables and 

damp conditions

Quantity Unit How do we find it? Description

Electrical power, P watt, W or J/s (Js-1) or VA P = W/t = E/t = IV The rate of transfer of 
energy

Electrical energy, E J E = IVt = Pt The energy transferred 
by electrons

Resistance is the opposition to the flow 
of charge. When charges are slowed 

down, we call this resistance: R = V/I. It 
is measured in ohms.

Voltage is the push of the circuit. It is 
the energy carried per unit charge: V = 

W/Q. It is measured in volts.
Current the rate of flow of charge: I = 

Q/t. It is measured in amps.

IV characteristics curves show the 
relationship between voltage and 

current.  The gradient is 1/R.


