Understanding voltage

Unit 8: Making Use of Electricity
Topic: Understanding voltage
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Task 1: Lighting up an electric torch   
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Your group is given an electric torch and a number of  batteries. 
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(a) How could you light up the torch? 
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(b) What is the use of the battery for lighting up the bulb? 
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2. Now, let us study the information labeled on the bulb of the torch. 
At first, remove the batteries. Take the bulb out of the torch carefully. Record the information labeled on the bulb e.g. 2.2V and 0.47A. What is the meaning of the data?
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3. Your group is given four bulbs. 
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Examine the information of the four bulbs. Record them in the following table.  

	Bulb
	A
	B
	C
	D

	Voltage required for the bulb to work
	
	
	
	

	The amount of current worked at the voltage required
	
	
	
	


(b) What conclusion can you draw from the above information?
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4. Consider a torch bulb labelling 2.7 V & 0.15A. How many batteries of 1.5V are expected to light up a bulb? Explain your answer.
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Task 2: Making sense of voltage
1. Your group is given three batteries, battery holders, wires, switch and a bulb.
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2. (a)
What is the voltage supplied by one battery?     1.5 V   
(b) What is the voltage required to light up the bulb?  4.7 V  
3. Connect a circuit to light up the bulb with the one battery, two batteries and three batteries respectively. What conclusion you can draw about the brightness of bulb with different number of batteries? 
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4. Explain your conclusion in (3) briefly using the terms ‘voltage’, ‘energy’ and ‘current’?
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5.
Use analogy to explain the relationship amongst ‘voltage’, ‘current’ and ‘energy’.

Task 3: Using proper voltage
1. Image you are given a light bulb labelling 220V. What will happen to the bulb by using power supply of 100V, 200V and 300V respectively? Explain your answer.
	Voltage used
	What happen to the bulb?
	Your explanation

	100 V
	No light
	The amount of current (or The electricity) using 100 V is not enough to light up the bulb.

	200 V
	Light up
	The amount of current (or The electricity) using 200 V is enough to light up the bulb. 

	300 V
	No light/burnt out
	The amount of current (or The electricity) using 300 V is too strong. The bulb will be damaged by the current (or electricity). 


2. Your teacher will demonstrate an experiment using a bulb of 6V and a low power supply. What will happen to the bulb using different voltages? Record your observations as below. Give your explanation. 
	Voltage used
	What happen to the bulb?
	Your explanation

	2 V
	No light
	The amount of current (or The electricity) from 2 V supply is not enough to light up the bulb

	4 V
	Dimmer
	The amount of current (or The electricity) from 4 V supply does not light up the bulb at normal level. The brightness is dimmer than the normal. 

	6 V
	Normal Brightness
	The amount of current (or The electricity) from 6V supply meets the requirement of the bulb. The bulb lights up at normal level. 

	8 V
	Brighter 
	The amount of current (or The electricity) from 8V supply is greater than the normal. The bulb is brighter than the normal.

	12 V
	Burn out 
	The amount of current (or The electricity) from 12V supply is too large and the bulb is burnt out. 


3. Watch a video about ‘burning out a bulb’.  http://www.youtube.com/watch?v=WMsSC6_TVw8
Explain why the bulb is burnt out if we use very high voltage?
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(Optional)
4. Both power supply and battery are sources of electric energy. The electric source with higher voltage provides stronger current and more energy. 
Watch an experiment using ultra-high voltage, 12,000V. http://www.youtube.com/watch?v=c9rsQvb8SZE
(a) Explain why there is an electric arc between the two poles of ultra-high voltage?
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(b) Name one natural phenomenon that is related to the above experiment of extra-high voltage?  
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Task 4: Using electric appliances 
All electric appliances use electric energy to perform tasks. They are designed to work with specific voltages to get energy. Thus, we have to connect the electric appliances to power supply with proper voltages. 
The following shows the ‘power ratings’ labels of four electric appliances.  
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1. Which of the electric appliances could be used in Hong Kong?
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2. Explain your answer in (1).
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3. What will happen to other electric appliances if we use them in Hong Kong? Explain your answer. 
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4. The voltages supplied in USA and Japan is 120V and 100V respectively. Image we buy an electric appliance in Hong Kong and take it to the USA. What will happen if we use it in the USA?


[image: image17]
5. Nowadays, people often travel across the world with mobile devices such as mobile phones and tablets. However, the voltages supplied in different countries are varied. How could this problem be solved?

Select proper batteries and insert them into the torch. Press the switch to light up the torch. 





Battery is used as the source of energy to light up the bulb.  








It means that the bulb requires a voltage of 2.2 V to work. 


If the bulb works at 2.2 V, the amount of current is 0.47 A.  





The bulbs require different voltages to work.  





Two batteries are expected to light up the bulb. 


The bulb required 2.7 V to work. Because one battery provides voltage of 1.5V, two batteries with 3V are expected to provide enough voltage to the bulb. 





The bulb is brighter when we use more batteries.








When we use more batteries, higher voltage will be provided to push more current to bulb. Thus, the bulb gets more energy and become brighter. 








This exercise is to probe students’ understanding of the concept ‘voltage’. 





The current from a very high voltage is too large. The energy carried by the large current changes into heat energy in the bulb. The energy burns the filament of the bulb. 





The energy caused by the ultra-high voltage ‘burns’ the air between the two poles. Thus, there is an electric arc between the poles.  





Lightning





A and B





The voltage supplied in Hong Kong is 220V. From the labels, appliances A and B are designed to work from 200V to 240V.   





The electric appliances will be burnt because too strong current flowing to them. 





The voltage is too low for the appliance to work properly. 





The mobile devices are usually designed to be worked in a wide range of voltage, from 100 V to 240 V. 
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