
GCSE Electronics: Component 1
Unit 2: Circuit concepts  

Electric current

1. Electronic circuits consist of components, e.g. lamps, batteries connected 
by wires.

2. Electric current is the flow of electrons through a material.

3. Current flows from the positive terminal to the negative terminal of the 
battery.

4. Current is measured in A, mA or µA.

5. 1A = 1000 mA, = 1,000,000 µA.

6. Current is not used up in an electrical circuit. Whatever current leaves the 
battery must return to the battery.

7. In a series circuit, the current is the same at all points in the circuit.

8. In a parallel circuit, the current splits at the junction of three or more wires. 
The sum of currents entering a junction is always equal to the sum of currents 
leaving a junction.

Voltage

1. Voltage is the force that drives current around a circuit.

2.  Voltage is measured in volts, V, millivolts, mV or microvolts, µV.

3. 1V = 1000 mV, 1mV = 1000µV.

4. Voltage is used up in any electrical circuit.

5. In a series circuit, the sum of voltages around the circuit is equal to the 
voltage of the battery.

6. In a parallel circuit, the voltage is the same across all components in parallel.

7. Cells can be connected together in series to increase the voltage available. 
However, they must be connected positive to negative. If they are connected 
positive to positive, then they cancel each other out. 

Resistance

1. Resistance is the opposition to electric current.

2. Resistance is measured in ohms, symbol, Ω.

3. Resistance can be calculated using the formula

4. 1Ω is a very small unit of resistance, it is more usual to quote resistance in 
kΩ, or MΩ.

5. 1kΩ = 1000Ω, 1MΩ = 1,000,000Ω.

6. Resistors are conductors that are made specially to have resistance.

7. Fixed resistors have a value of resistance fixed at the time of manufacture.

8. Resistors can be used to limit the current flowing in a circuit.

Voltage dividers

This arrangement is called a voltage 
divider circuit. It is a very important  
circuit in electronics.

The voltage VOUT can be calculated  
using a formula.

Voltage at a point

It is often convenient to 
measure the voltage at 
a particular point in the 
circuit, rather than across 
a component. The voltage 
at all points in a circuit can 
be measured with respect 
to a single reference point. 
The 0V rail is normally 
used as the reference 
point. 

The circuit on the right shows five equal resistors,each having a 
1V drop as shown by voltmeters.

The wire just above R3 shows that the voltage at that point is 3V. 
This is the same as adding the voltages across R5, R4 and R3. 

Determining the I-V characteristics of components

This circuit can be 
used to determine the 
characteristics of a resistor, 
filament lamp, and silicon 
diode. It can generate 
multiple readings for each 
component.

At least ten pairs of readings 
should be taken before 
plotting a graph of current 
vs voltage.   
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Electrical power

Power is a measure of how much energy is used per second in an electrical 
appliance. We usually try to limit the amount of power lost (dissipated) in 
circuit components because this is a waste of energy, however it is necessary 
in some components like lamps/bulbs because it is the heat generated in the 
filament of the lamp, which causes the light to be given off. 

Calculation of the power dissipated in any component is relatively straight 
forward to do, by applying the following formula.

Power (watts) = voltage (volts) × current (amps)

P = V × I

The current must be flowing through the component and the voltage must be 
across the component, which will give the power dissipated in the component 
in watts. Alternative versions of power formula are:

Energy transfer

Occasionally, we need to determine the energy transferred by an electrical 
device. This can be done quite easily using the following formula:

Energy transfer (J) = power (W) × time (s)

E = P × t
. 
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