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GRADE 7: Physical processes 2 

Electrostatics 

About this unit 
This unit is the second of five units on physical 
processes for Grade 7. This unit is required 
before current electricity is studied in Unit 7P.5. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For consolidation activities, look at the scheme of 
work for Grade 5. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be aware that 
static electricity is a force that acts at a distance and that a charged object 
can attract uncharged insulators and attract or repel other bodies that are 
statically charged. 
 

Expectations 
By the end of the unit, students know the origins of electrostatic charge 
and know how charged objects interact. They use an electroscope to detect 
and identify charge and know the origin of lightning. 

Students who progress further explain a variety of natural electrostatic 
phenomena. They explain how an electroscope detects charge and know 
how a Van de Graaff generator works. They cite and explain some important 
applications of electrostatics. 

 

Resources 
The main resources needed for this unit are: 
• a range of samples of solid materials, such as plastics, wood and metals 
• samples of cloth and fur 
• electroscopes and basic electrostatics equipment 
• Van de Graaff generator and standard accessories 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• static electricity, positive charge, negative charge 
• charging by friction 
• attraction, repulsion 
• neutralisation of charge, discharge,  
• electroscope 
• Van de Graaff generator 
• lightning, thunder, point discharge 

UNIT 7P.2 
7 hours 
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Standards for the unit 

7 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

5.13.1 Know that electrostatic charge is 
generated by friction when an 
insulator is rubbed and that two kinds 
of charge can be created in this way. 

7.18.1 Know that electrostatic charges are caused by friction when an insulator is 
rubbed, that two kinds of charge, positive and negative, can be created in 
this way and that unlike charges attract each other and like charges repel.  

7.20.1 Know that electricity requires a 
complete circuit to flow. 

 7.18.2 Explain the movement of the gold leaf when an electroscope is used to 
detect charge. 

 

 7.18.3 Know that lightning is an electrical discharge caused by a static charge that 
results from friction between moving air masses, and that it can be 
dangerous.  

 

4 hours 

Basic 
electrostatics 
 

3 hours 

Electrostatic 
discharge 

 7.18.4 Show that electrostatic charges discharge most easily at a point and know 
some applications of this, such as pointed lightning conductors.  
 

 

Unit 7P.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Everyday experiences of static electricity 
Demonstrate a number of simple everyday experiences of static electricity. Rub a balloon on 
the wall; it will stick there. Take two strips of polythene cut from a shopping bag and pull them 
between your fingers; they will immediately fly apart. Rub a plastic ruler with fur or woollen fabric 
and place it next to a gently flowing tap; the water will be attracted to the ruler. Ask the class for 
other examples. 

It is important that the origins of electrostatic phenomena in friction between materials is made 
clear. 

 
Static electricity should be taught when the 
atmospheric humidity is low. The best time will 
be when the weather is dry during winter. 

 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

What kinds of substance become charged? 
Provide groups of students with a number of solid materials and some cloths to rub them on 
(wool or fur is best). The materials should include some metals and some plastics. Ask students 
to make some small bits of paper (less than 1 cm2). Tell them to rub each material in turn with 
the cloth and see whether it will pick up some of the small bits of paper. Ask students to write 
down their observations in a two-column table: one column for materials that become charged 
and one for those that do not. Tell them to look at the two groups and see whether there are 
any patterns. They will see, for example, that substances such as plastics and glass become 
charged while metals do not. 

 

Provide groups with a variety of plastics, wood 
and metals. 

 

4 hours 

Basic electrostatics 
Know that electrostatic 
charges are caused by 
friction when an insulator is 
rubbed, that two kinds of 
charge, positive and 
negative, can be created in 
this way and that unlike 
charges attract each other 
and like charges repel. 

Explain the movement of the 
gold leaf when an 
electroscope is used to detect 
charge. 

 

Using an electroscope 
Ask each group to clamp a metal ruler using a wooded clamp. Hang a piece of thin aluminium 
foil folded in an inverted V-shape over the other end. Ask students to touch the ruler with a 
charged rod; the aluminium foil leaves will move apart. Ask students to explain why the leaves 
moved apart. Conclude that static electricity can cause both attraction and repulsion. 

Use a commercial electroscope to demonstrate the detection of charge on charged rods. 
Students will notice that, when the leaf is raised and a charged rod is brought near to it, 
sometimes the leaf will rise further and other times it will fall. Ask for explanations. Conclude 
that there must be two kinds of electrical charge, which are called positive and negative. Leave 
the detailed explanation until after the next activity. 

Show advanced students how to charge an electroscope by induction. 

  

Unit 7P.2 
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Objectives Possible teaching activities Notes School resources 

Electrostatic attraction and repulsion 
This activity requires a set of rods that charge up positive and negative, preferably colour coded 
red and black. The usual modern materials are polythene and acrylic; the classic materials are 
ebonite (a natural resin) and glass. It should be possible to balance the rods on a pivot or 
suspend them from a stirrup so they are free to move. Ask students to work in groups to devise 
an investigation to show how the differently charged rods interact when one is brought near to 
another. Tell them to produce a table of results to show all possible interactions. Ask them to 
draw a conclusion from the investigation, and they will realise that rods that are similarly 
charged repel each other while those that are oppositely charged will attract each other. 

Now give a further explanation of the action of friction to generate static charge: the charge on 
the object that is rubbed will be balanced by an equal and opposite charge on the cloth or fur 
used to rub it. 

  

Explaining the electroscope 
Demonstrate charging by contact with a rod of known charge. Ask groups to bring a rod of the 
same charge near to, but not touching, the electroscope. Then bring up a rod of opposite 
charge and note the difference. Explain to the class, using diagrams of the charge distribution, 
why the leaf rises initially and what happens to the charge distribution when the charged rods 
are brought near to the electroscope. They should then be able to use the electroscope as an 
instrument for identifying the type of charge on an object. 
 

 

Ensure that good contact is made and check 
that the charge on the electroscope is not the 
opposite to that on the rod. 

 

 

3 hours 

Electrostatic discharge 
Know that lightning is an 
electrical discharge caused 
by a static charge that results 
from friction between moving 
air masses, and that it can be 
dangerous.  

Show that electrostatic 
charges discharge most 
easily at a point and know 
some applications of this, 
such as pointed lightning 
conductors.  

 

Lightning in the classroom 
Ask the class to recount some of their experiences with static electricity. They may have felt a 
shock as they stepped out of a car and then touched the outside of the car door to shut it. They 
may have felt a shock when they touched something like a doorknob after sitting on plastic 
chairs on a carpet. They may have heard and even seen sparks when they take off a woollen 
jumper or pullover. Note all the experiences and try to explain them through the next activities. 

Quite a large charge can be accumulated on an aluminium plate on top of an expanded 
polystyrene tray of the kind used in supermarkets. Ask groups of students to try out this activity 
or set it as practical homework. Tell them to make an insulated handle for the plate out of some 
polystyrene, rub the tray with fur (or clean dry hair or wool) and place the plate (holding it by its 
insulated handle) on top of it on the table. Sparks may be heard, and sometimes seen, when 
they bring a finger close to the edge of the plate. Ask the class whether it works as well if they 
bring their finger near to a flat part of the plate (link to point discharge below). After the plate has 
been discharged, tell them to lift it away from the polystyrene and to bring their finger near to its 
edge again; another spark will be heard.  

Challenge the class to give an explanation of both sparks. Summarise what is happening for 
more advanced students, using drawings on the board or OHP.  

 
 
 
 
 
 

The charge on the tray induces an opposite 
charge on the part of the plate near the tray, 
leaving the far edge of the plate with an induced 
charge the same as on the tray. This charge is 
neutralised when earthed. When the plate is 
lifted off the polystyrene, the charge near the 
polystyrene will now distribute itself over the 
whole plate and can be earthed to produce the 
second spark.  
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Objectives Possible teaching activities Notes School resources 

Van de Graaff generator 
Use the Van de Graaff generator and its accessories to demonstrate a variety of phenomena. 
The gas tap can be used as an effective earth when necessary. Phenomena that can be 
studied are: 
• electrical discharge in air (approximately 30 000 volts per cm); 
• discharge at a point; lighting a neon discharge bulb; 
• the distribution of charge in a metal container (Faraday’s ‘ice pail’ experiment); 
• repulsion between similarly charged objects (the ‘head of hair’ experiment); 
• (advanced students) how the Van de Graaff generator works. 

At the end of the demonstration, make sure students have a list of the properties of static 
electricity that have been demonstrated and, where possible, link the demonstration to real life 
experiences, such as the build up of charge (on the outside only) of a car moving through air, so 
that the charge is felt only when you close the door after getting out. 

 
Safety: The Van de Graaff generator produces 
high voltages on a dry day. Care must be 
exercised if students are to be exposed to the 
voltages. 

The generator and its accessories kit will contain 
instructions for the safe execution of a variety of 
demonstrations. 

 

 

Lightning 
Show pictures of lightning. Download some video clips from the Internet. Discuss, using 
diagrams, the origins of lightning as a result of friction between air masses. Discuss the origin of 
the sound and why the lightning is seen before the thunder is heard. 

Discuss the design of lightning conductors on tall buildings and masts. 

  

Applications of electrostatics 
Encourage more advanced students to study some everyday applications of electrostatics, such 
as laser printers and photocopiers. Ask them to find out from the library or the Internet how such 
devices work and to report to the class. Discuss the origin of the smell of ozone associated with 
photocopying (and the need for photocopying rooms to be well ventilated). 

Discuss the need to protect delicate electronic components from accidental electrostatic 
damage. Two aspects in particular could be relevant for the students: 
• the use of conducting plastic packaging for electronic components, such as SIM cards and 

computer components; 
• the importance of not touching the conducting parts of computers and mobile phones unless 

you are earthed. 
 

 

ICT opportunity: Use of the Internet. 
www.howstuffworks.com has clear explanations 
of how laser printers and photocopiers work. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Saif hung a small polystyrene ball (ball A) on a nylon thread and charged it negatively. 
Describe one way that he could have used to charge it. He has a second ball (ball B) on the 
end of a straw that he has also charged. He brings ball B near to ball A, which is repelled. 
What is the charge on ball B? Explain your answer. 

Saif now neutralises the charge on ball B. How could he do this? He then brings the 
uncharged ball B up to ball A. What will happen to ball A? He then touched ball A with ball B 
and ball A was immediately repelled from ball B. Explain why this happened. 

 

 

The diagram represents a conductor. It has equal numbers of positive and negative charges. 
In the diagram, the + signs and the – signs are shown throughout the conductor. This 
represents the pattern of positive and negative charges in a real conductor. Why are the 
charges spread out instead of forming areas of positive charge and areas of negative 
charge?  

A negatively charged object is brought near to the conductor. This changes the position of 
charges in the conductor. Draw the new pattern of positive and negative charges in the 
conductor. Why does the pattern of positive and negative charges change in this way? 

QCA Key Stage 3, 1998, level 6, part question 

 

 

 

Explain the following observations: 

a. In dry weather, if you stand in front of a mirror in the dark as you take off a woollen 
cardigan, you sometimes see sparks. 

b. Lightning often strikes trees or tall buildings. 

c. Sometimes you can get an electric shock by touching the outside of a car door as you get 
out. 

d. When you comb your hair in dry weather, the hair sometimes sticks to the comb.  

e. You can stop hair sticking to the comb by making the comb wet. 

f. In dry weather, computer repair engineers often wear a metal bracelet connected by a 
wire to the metal case of a computer when they are removing electronic items. 

 
 

Assessment 
Set up activities that allow 
students to demonstrate 
what they have learned in 
this unit. The activities can 
be provided informally or 
formally during and at the 
end of the unit, or for 
homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Design an investigation into the factors that affect how long a balloon will stick 
electrostatically to surfaces. 
 

Enquiry skill 7.1.1  

 

 

Unit 7P.2 
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