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STATIC ELECTRICITY
12.5 What is static electricity, how can it be used and what is the connection between static electricity and electric currents?

Using skills, knowledge and understanding of how science works:

•  to explain why static electricity is dangerous in some situations and how precautions can be taken to ensure that the electrostatic charge is discharged safely

•  to explain how static electricity can be useful.

Skills, knowledge and understanding of how science works set in the context of:

•  When certain insulating materials are rubbed against each other they become electrically charged. Negatively charged electrons are rubbed off one material onto the other.

•  The material that gains electrons becomes negatively charged. The material that loses electrons is left with an equal positive charge.

•  When two electrically charged bodies are brought together they exert a force on each other.

•  Two bodies that carry the same type of charge repel. Two bodies that carry different types of charge attract.

•  Electrical charges can move easily through some substances, eg metals.

•  The rate of flow of electrical charge is called the current.

•  A charged body can be discharged by connecting it to earth with a conductor. Charge then flows through the conductor.

HT The greater the charge on an isolated body the greater the potential difference between the body and earth. If the potential difference becomes high enough a spark may jump across the gap between the body and any earthed conductor which is brought near it.

•  Electrostatic charges can be useful, for example in photocopiers and smoke precipitators and the basic operation of these devices.

MAINS ELECTRICITY

12.7 What is mains electricity and how can it be used safely?

Using skills, knowledge and understanding of how science works:

•  to recognise errors in the wiring of a three-pin plug

•  to recognise dangerous practice in the use of mains electricity

•  to compare potential differences of d.c. supplies and the peak potential differences of a.c. supplies from diagrams of oscilloscope traces to determine the period and hence the frequency of a supply from diagrams of oscilloscope traces.
Skills, knowledge and understanding of how science works set in the context of:

•  Cells and batteries supply current which always passes in the same direction. This is called direct current (d.c.).

•  An alternating current (a.c.) is one which is constantly changing direction. Mains electricity is an a.c. supply. In the UK it has a frequency of 50 cycles per second (50 hertz).

•  UK mains supply is about 230 volts.

•  Most electrical appliances are connected to the mains using cable and a three-pin plug.

•  The structure of electrical cable.

•  The structure of a three-pin plug.

•  Correct wiring of a three-pin plug.

•  If an electrical fault causes too great a current the circuit should be switched off by a fuse or a circuit breaker.

•  When the current in a fuse wire exceeds the rating of the fuse it will melt, breaking the circuit.

•  Appliances with metal cases are usually earthed.

•  The earth wire and fuse together protect the appliance and the user.

HT  The live terminal of the mains supply alternates between positive and negative potential with respect to the neutral terminal.

HT The neutral terminal stays at a potential close to zero with respect to earth.
1. Why must a charged rod be close to a piece of paper in order to pick up the paper?

2. Describe why we can receive electric shocks from certain items of clothing.

3. Give an example of an industrial use of like charges repelling.

4. Give an example of where electrostatic charges are dangerous.

5. How can the build up of electrostatic charge be prevented?

6. Describe how a rod of plastic could become positively charged through the force of friction.
7. What is electric current?

8. Under what conditions does a spark occur?
9. (a) What do the abbreviations  'AC' and 'DC' stand for?

(b) What is the difference between A.C. & D.C.?

(c) Give one example in each case of a source of AC & DC

(d) Give an example of a device that will work with either AC or DC

(e) Give an example of a device that will only work with DC

10. What is the period and frequency of the mains supply in the U.K.?

11. (a) What are the colours of the wires in a plug?

(b) What do the colours stand for?

(c) Sketch a labelled diagram showing the position of the wiring of a mains 3-pin plug.

12. (a) What part of a device is the Earth wire connected to?

(b) How does an earth wire act as a safety device?

13. (a) What is the purpose of a fuse?

(b) What is the physical difference between a 3A and a 13A fuse?
14. State an advantage and a disadvantage of using a circuit breaker rather than a fuse.
15. State four sources of electrical hazard in the home.
16. Sketch diagrams showing how the following would appear on an oscilloscope screen.
(a) the voltage output of a 6V battery

(b) the voltage of the live connection
(c) the voltage of the neutral connection
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