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Electrostatics

Aims

In this activity students will:

· describe and predict how charged objects interact

· explain how objects can become charged

· describe what is meant by an electric field.

Students will be working scientifically to:

· interpret what they see using ideas about static electricity.

Students will be using the following literacy skills: 

· using scientific terms in explanations.

Teacher notes 

· This topic has lots of possibilities for fun activities to try depending on the equipment and time available. The experiments suggested show a range of these ideas, and students can group them (showing repulsion, attraction, or induction). Below are some ideas for activities.

· The main ideas are that only insulators can be charged electrostatically. When an object is charged, it is surrounded by an electric field. This attracts or repels nearby charged objects.

· Plastic and rubber objects, such as balloons and straws, are easily given a negative charge by rubbing with materials like silk, wool, nylon, hair, or skin, which become positively charged. However, not all insulators are easy to charge. 

· Extend students by teaching them that electrons (negative charges) can move from certain materials to other material when they are in contact. The material gaining electrons becomes negatively charged and the material losing electrons becomes positively charged.

· Charging by induction is when a charged object is near a neutral object. Electrons within the neutral object are repelled or attracted, so one side of the material becomes positively charged and the other side becomes negatively charged. This is why a balloon sticks to a painted wall and attracts objects such as tissue paper. 
· The skill sheet Recording results is available on Kerboodle to support students with designing a table to record their observations.
Other ideas include: 

· Hold a balloon near a pourable mixture of cornflour and vegetable oil – the stream of liquid stops in mid-air and is attracted to the balloon. This can be messy so try it first to check the right consistency. 

· If you have time, students can make a version by pinning a strip of aluminium foil, about 
1 cm by 5 cm, to polystyrene, so the foil can spin freely when a charged object comes nearby. 

Answers 

Task
1
Charged balloon on hair – hair attracted to the balloon.

2
Rubbed balloon on small pieces of paper – pieces of paper attracted to the balloon.

3
Balloon rubbed on hair – hairs repelled each other.

4
Balloon rubbed on a jumper and brought close to a pepperoni sausage suspended with thread – pepperoni sausage rotated and attracted by the charged balloon.

5
Two balloons rubbed on a jumper and tied to some thread. One balloon suspended by the thread and the other held near ​– the balloons repelled each other.

Questions
1
positive and negative

2
Charge the balloon by rubbing it on an insulator, for example, hair. Note that you cannot charge one balloon by rubbing it on another balloon. 

3
attract (e.g., paper) or repel (e.g., another balloon)

4
Credit any sensible suggestion, for example, another balloon. These repel as they have the same charge.

5
An electric field is the region surrounding a charged object where other charged objects will feel a force.

6
The charged balloon affects nearby objects because it is surrounded by an electric field but an uncharged balloon does not have a surrounding electric field.

Extension
1
An object, such as a balloon, can become charged by friction with an insulator. Electrons are transferred by friction from the insulator to the object, or vice versa. The direction of electron movement can be predicted using the triboelectric series. The object that loses electrons will become positive; the object that gains electrons will become negative.

2
A balloon makes a stream of water change direction. This is because both the balloon and water are charged. Like charges repel, opposite charges attract.

3
Charged objects and magnets can both attract and repel other charged objects and magnets. 

Support sheet 

The support sheet includes a partially filled results table for students to record their observations.
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Equipment and materials

· inflated balloons tied to 50 cm thread

· clamp stands

· pepperoni sausage tied to a short piece of thread (to be suspended using a clamp stand)

· scraps of tissue paper, about 1–2 cm2 in size

· optional: access to a thin stream of water, for example, from a tap or beaker

· optional: about 150 ml mixture of cornflour and vegetable oil about the consistency of 
custard, plus a tray to catch spills. This can be messy.
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