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Electricity and circuit diagrams

Electrical appliances are machines or devices in our homes that do a job and are powered by electricity. The source of electricity is usually a battery or mains (through a plug).

Electricity is very important to us for lots of things like staying warm, cooking, lighting and entertainment. This is why understanding how to use it and how to stay safe is important.
Drawing a picture of a circuit can become complicated and hard to understand. Scientist use symbols to represent each component in a circuit. A diagram can be drawn to show how all of the components are connected. This is called a circuit diagram.
	Component name
	Symbol
	What does the component do?

	Cell (battery)
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	Source of electrical energy

	Bulb
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	Changes electrical energy into light energy

	Wire
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	Carries current around the circuit, connecting components.

	Switch
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	Allows current to one part of a circuit to be switched on or off.

	Motor
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	Changes electrical energy into kinetic (movement) energy.

	Bell
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	Changes electrical energy into sound energy.

	Buzzer
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	Changes electrical energy into sound energy.


Measuring Current 

We can measure lots of different things to do with electricity. Current is how much electricity is flowing. We use an ammeter to measure current. The way that we set this up is very important. An ammeter must always be set up as part of the circuit, allowing current to flow through it. We say that the ammeter is connected in series. When we take measurements we must always include units. For example, the units of temperature are degrees Celsius (oC). The units of length are metres (m). Electrical current is no different. We measure electrical current in Amperes (or Amps). The symbols for Amps is ‘A’.
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Current in Series Circuits
In a series circuit, all of the components are in one big loop. If we add more bulbs to a series circuit, the current decreases and each of the bulbs gets dimmer. If we add more batteries to a series circuit, the current increases and each of the bulbs gets brighter.


The current in a series circuit is the same at all points. In the circuit shown, all of the ammeters (A1 to A4) would show the same reading.
When we unscrew one bulb, all of the others go out. The same happens if one bulb develops a fault. We cannot switch one bulb on and off on its own. They are either all on or all off.

Current in Parallel Circuits

A parallel circuit is made up of several ‘branches’. The current flowing through each branch can be different. The current in each branch adds up to the current from the power supply (battery).

In the circuit shown this means that:

A3  +  A4  +  A5  =  A1
In this circuit, all of the current passing through ammeter 2 (A2) has also passed through ammeter 4 (A4) and ammeter 5 (A5). This means that:

A2  =  A4  +  A5
Measuring Voltage

Voltage is how much energy the electricity has. We use a voltmeter to measure voltage. The way that we set this up is very important. A voltmeter does not let electricity flow though it. It must always be connected in parallel with the component we are measuring the voltage over. The units we use when measuring voltage are Volts. The symbol for volts is ‘V’.
Voltage in Series Circuits
The voltage across all of the components in a series circuit always adds up to the supply voltage. In the circuit shown this means that:
Vs  =  V1  +  V2
Components are not always identical and do not always get an even share of the voltage. However, when the components in the circuit are identical, they will get an even share of the voltage. In this circuit, if the two bulbs were identical and were connected to a 6V battery, they would each have 3V.
Voltage in Parallel Circuits

The voltage across all of the components in a parallel circuit is the same as the supply voltage. In this circuit this means that:

Vs  =  V1  =  V2  =  V3
If the battery in this circuit supplies 6V, every component connected in parallel with have 6V. If we add more bulbs, they will not be dimmer. However, the battery would not last as long because more current would be coming from the battery.
Advantages of Parallel Circuits over Series Circuits
Parallel circuits have several advantages over series circuits:

1. When more bulbs are added in parallel the brightness of each bulb remains the same. The bulbs do not get dimmer like they do in a series circuit.
2. Each bulb can be switched on and off on its own. In a series circuit all the bulbs are either on or off.

3. When one bulb blows, all of the other bulbs stay lit. In a series circuit if one bulb blows, all the other would go out too.
4. Every component in the circuit receives the same voltage. This is the voltage that the supply provides.
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Revision Notes





This is a series circuit made up of a battery, bulb and switch.
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