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Electrical circuit investigation
Teacher notes

1. Electrical conductors and electrical insulators
	
	Electrical conductors
	Electrical insulators

	Definition
	Objects that can conduct electricity
	Objects that cannot conduct electricity

	Examples
	graphite (pencil lead), gold, aluminum, copper (electrical wires)
	wood, plastics, cotton

	Electrical conductivity
	High
	Low



2. Electrical conductivity
Electrical conductivity is a measure of a material’s ability to conduct current. Different metals have different electrical conductivities at room temperature. Silver has the highest electrical conductivity, followed by copper and gold. In general, according to their electrical conductivities, materials can be classified into electrical conductors and electrical insulators.

3.  Electrical circuitBatteries

[image: ]                                    


        Electrical circuit


Light bulb (circuit component)


Electrical circuit: Refer to the above picture, the electrical circuit is a path connected by a group of batteries and a circuit component.
Battery: the driving source of electrical energy in a circuit.
Circuit components: light bulbs, switches, buzzers are examples of circuit components, which are all    
conductors.

4. Closed circuit
When the circuit forms at least one complete path, the current can flow from positive pole to negative pole of a battery. This is called a “closed circuit”.
[image: ][image: ]Examples: 




5. Examples of electrical circuits
(Brightness of light bulb –  0: off;  1: dimmest;  2: normal brightness;  3: brightest)

	
	Circuit diagram
	Photo
	Explanation

	Circuit (1)
	





Brightness: 2
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	There is only one circuit component and one battery in the complete circuit shown in the figure. This is not a “series circuit.”
When a battery and two circuit components form a complete circuit in a loop, this circuit is called “series circuit”.
The more the numbers of light bulbs "in series", the dimmer the light bulbs will be. When the battery supplies electricity to more than one light bulb, each light bulb can only receive less electrical energy. If one of the light bulbs is broken (e.g. filament broken), the circuit cannot form a complete path, so none of the light bulbs can light up.

	Circuit (2)
	









Brightness:1
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	Circuit (3)
	








Brightness: 0
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	[image: ]* "　 " represents “voltage” (Science (S1-3) curriculum)
[image: ]* Electrical energy is driven by battery/batteries, like a hand “    ” driving the current from positive to negative poles of battery.

[image: ][image: ]When two batteries with opposite directions provide light bulbs with electrical energy at the same time, like two hands “   ” and “   ” pushing in the opposite directions, no current can flow in the circuit. Accordingly, the batteries cannot provide electrical energy to the light bulb and it will not light up.


	Circuit (4)

	








Brightness: 3
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	[image: ]Compare to Circuit (1), this method uses more batteries connected in the same direction which provide electrical energy to a light bulb. It is like two hands “   ” driving the current at the same time, which make the light bulb brighter.


	Circuit (5)

	









Brightness: 2
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	According to Circuit (3), for the two batteries inside the dashed-line box, the driving force for the current cancels each other. Only the left battery drives the current which make the light bulb light up.

	Circuit (6)
(Short circuit
	






Brightness: 0
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	Battery and all circuit components form two complete paths. Since the electrical wires have higher conductivity than filament of a light bulb, the current will  flow from the positive to negative poles of battery through the wires only but without passing through the light bulb. This is why the light bulb will not light up.
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