Physics: 13. Static Electricity
Please remember to photocopy 4 pages onto one sheet by going A3→A4 and using back to back on the photocopier


Syllabus

OP48
Use simple materials to generate static electricity; demonstrate the force between charged objects and the effects of earthing.
Student Notes
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[image: image3.emf]When one object is rubbed against another, charges (electrons) often get transferred from one object to the other.

Remember that electrons have a negative charge.

An object becomes positively charged if it loses electrons, and negatively charged if it gains electrons.
[image: image4.emf]
Demonstration: using simple materials to generate static electricity

Option 1: Rub a biro (a balloon is even better) with a cloth to charge it and then use it to attract pieces of tissue paper.

Option 2: A charged balloon can attract an empty coke can which is lying on a table.

Conclusion: Neutral objects are attracted to charged objects
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To demonstrate the force between charged objects 

1. Charge a plastic rod by rubbing it with a cloth and then hang it from a retort stand.

2. Rub another rod with the same cloth (so that it will have the same charge) and bring it up to the first rod.
Result:

The first rod will be repelled by the second rod.

Conclusion:

Similar charges repel.

Now bring up a different type of charged rod (which has an opposite charge).

Result:

The first rod will move towards the second rod.

Conclusion

Opposite charges attract.

Earthing
Earthing means connecting a charged object to the earth by means of a conductor, so that most of the charge which was on the object flows to the earth.

If a rod is charged then all the charges on the rod are repelled from each other and will try to escape from the material if they can. If the material is an insulator like plastic then the charges are not able to move and so remain on the material.

However if you touch the material with your fingers then the points of contact become ‘earthed’ because the charges get transferred to earth via your body. When an object loses charge in this manner we say it gets ‘earthed’.
Similarly the charges can transfer into the air if there is a lot of moisture in the air because water is a conductor.
Useful effects of static electricity
1. Removing soot from chimneys

2. Spray-painting
Nuisance effects of static electricity

1. Television screens attracting dust

2. Lightning

Exam Questions

1. [2006 OL]

A student set up the circuit drawn on the right to investigate different materials to see which were electrical conductors and which were electrical insulators.

(i) What would you expect to observe when an electrical conductor is connected between the contact points A and B? Give a reason for your answer. 

(ii) What would you expect to observe when an electrical insulator is connected between the contact points A and B? Give a reason for your answer. 
2. [2008]

Two rods A and B, made from different plastics, were given the static electrical charges shown in the diagram.

How could you have charged the rods as shown?
3. [2008]

Describe with the help of a labelled diagram how the force between the two charged rods A and B could be investigated.

What result would you expect from this investigation?

4. [2011 OL]

The diagram shows a freely suspended charged rod.

(i) What happens when a similarly charged rod is brought close to the suspended rod?

(ii) What does this tell us about like charges?

5. [2008]

In dry weather you can sometimes get an electric shock from a supermarket trolley. 

This is caused by the build-up of static electricity on the trolley.

Explain clearly why this only happens in dry weather. 

6. [2009]

A plastic pen when rubbed with a dry cloth can attract small pieces of paper which ‘stick’ to it.

(i) Why does this happen?

(ii) Explain why the pieces of paper fall from the pen after some time.


7. [2011]
The boy in the photo is touching a charged globe that is at high voltage.
He is insulated from the earth.
What property of electric charge causes the boy’s hair to stand on end and apart?

8. [2006 OL] 

(i) What type of energy generates lightning?

(ii) The flash of lightning is seen before the thunder is heard. 

What does this tell us about the speed of light?

Other Test Questions

1. What is the difference between a conductor and an insulator?

2. Write out the following sentence, filling in the missing words: 
Similarly-charged objects ______________ while oppositely-charged objects ______________.

3. Describe briefly how you would investigate the relationship between two similarly charged objects.

4. Give one example of when static electricity is useful and one example of when static electricity can be a nuisance (apart from getting a shock)?

5. When a Perspex rod is rubbed with a cloth it becomes positively charged. Explain in terms of electron transfer how this occurs.


A conductor is a substance that allows charge to flow through it easily (metals are conductors)








An insulator is a substance that does not allow charge to flow through it (plastics are insulators)








Similar charges repel; opposite charges attract
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