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Learning objectives

· Describe and interpret simple experiments to show the production and detection of electrostatic charges by friction.
· State that there are positive and negative charges.
· State that unlike charges attract and that like charges repel.
· State that charging a body involves the addition or removal of electrons.
· Extended  Describe an electric field as a region in which an electric charge experiences a force.
· Distinguish between electrical conductors and insulators and give typical examples.

Learning outcomes

· Be able to describe and interpret simple experiments to show the production and detection of electrostatic charges by friction.
· Be able to state that there are positive and negative charges.
· Be able to state that unlike charges attract and that like charges repel.
· Be able to state that charging a body involves the addition or removal of electrons.
· [bookmark: _GoBack]Extended  Be able to describe an electric field as a region in which an electric charge 
experiences a force.
· Be able to distinguish between electrical conductors and insulators and give typical examples.

Common misconceptions

Students need to appreciate the particular use of the word ‘charge’ to explain static electricity. For many, charging has to do with energy transfer, as in charging a mobile phone. The idea of ‘charge’ as an attribute of matter similar to mass that is responsible for forces is a difficult one to learn when the word already means something else.

Resources

Student Book pages 207–212
Files found at www.collins.co.uk: P5_2a_Worksheet; P5_2a_Tech_notes

Approach

Introduce the activity
You could use a van de Graaff generator to set up some large sparks. Explain that the sparks are caused by rapid heating of the air as electrons jump from one sphere to the other.
SAFETY INFORMATION: Standard safety precautions apply when using electrostatic generators. Please refer to the latest health and safety advice.
Inflate a balloon. Rub it against a student’s hair – choose long, straight, clean and gel-free hair. Notice the interaction between the balloon and the hair. Introduce the idea of electron transfer to explain what is going on.
Develop the activity
Discuss the section ‘Conductors and insulators’ on page 207 of the Student Book. Move on to discuss charging by friction. At this point students should carry out the practical given on Worksheet P5.2a.
 (
Section P5: Electricity and magnetism
)



1
 (
Cambridge IGCSE® Co-ordinated Sciences Teacher Guide
) (
©HarperCollins
Publishers 
Ltd 2017
)
Students dry one end of each polymer strip, then pull that end through the cloth to become charged.
One strip will be balanced on the evaporating dish so that forces of attraction or repulsion between it and the other strips can be observed.
Discuss the section ‘Charge as the loss or gain of electrons’ on page 208 of the Student Book. The fact that charged objects attract neutral ones can be a barrier to understanding, particularly in practical work. It is best if students find this out early on, but there is no need at this stage for them to understand why it happens in terms of polarisation.
Students should answer the questions on page 208 in pairs.
Demonstrate charging balloons as follows. Tell students that they need to note down any observations as you do the demonstration.
Inflate each balloon. Take the first one and, holding it at the tied end, briskly rub a cloth over the other end. Suspend the balloon by a thread from a clamp stand. Repeat with the second balloon so that you have two charged balloons, each hanging from a separate clamp stand. (Keep the balloons some distance from each on the bench at this point.)
Now bring the two balloons toward each other by moving the stands together. If all is well, they should repel each other, suggesting a rule: Similarly charged objects repel.
Charge the cellulose acetate strip and polythene strip in turn and hold close to one of the balloons.
The attraction to one of the strips suggests that there is more than one type of charge, leading to another rule: Differently charged objects attract.
The demonstration works best if the equipment is dry. Liberal use of a hairdryer may help.
Move on to summarise the students’ observations and link these with the section ‘Attraction and repulsion’ on page 209 of the Student Book. Students need to learn that electrons have negative charge, so removing them from a neutral atom leaves the atom with positive charge.
Students should tackle the questions on page 210 of the Student Book in pairs. You could ask students the following questions:
a) A strip of polythene is charged by rubbing it with a woollen cloth. It is then placed close to the cap of a gold leaf electroscope, but not touching it. Use the idea of electrons to explain why the gold leaf rises.
b) Use the idea of electrons to explain why the gold leaf also rises when a charged cellulose acetate strip is held close to the cap without touching it.
Students should work through the Developing investigative skills feature on page 211 of the Student Book with a partner.
Finish the activity
Use the van de Graaff generator to charge a metallised plastic ball on a nylon thread. Note the reaction of the ball to strips of charged cellulose acetate and charged polythene. Ask the class to deduce the charge on the dome of the generator.
SAFETY INFORMATION: Standard safety precautions apply when using electrostatic generators. Please refer to the latest health and safety advice.
Charge a balloon by rubbing it on a student’s hair. Suspend the balloon from a thread. Get the class to talk you through how to establish the charge left on the student’s hair. (Use cellulose acetate and polythene strips to find the charge on the balloon.)
Students should make notes on the Science in context feature on page 212 of the Student Book as part of their homework.
