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What do you observe?
4. Repeat this procedure with two glass rods.

What do you observe?
5. Rub a glass rod with cotton wool and bring it close to the suspended straw.

What do you observe?
When you bring two charged straws close to each other, there is repulsion. The two straws were 
rubbed with the same item (cotton wool) so they acquired the same charge. When the same 
charge is brought close to each other, there is repulsion.

When a charged glass rod is brought close to another charged glass rod, there is repulsion. This 
also suggests that when they were rubbed with the same material (cotton wool), they acquired 
the same charge.

When a charged glass rod is brought near a charged straw, the straw moves towards the glass 
rod. This means there is attraction.

This suggests that when glass and straw were rubbed with the same material, they acquired 
different charge.

This simple experiment demonstrates the existence of two different charges. It also 
demonstrates that like charges repel while unlike charges attract.

LESSON 2
You should be able to describe the use of a gold leaf electroscope to detect charge 
and determine the sign of a charge  

Structure of a gold leaf electroscope (GLE)

         

A metal cap is connected to a rod(stem) whose lower part is flattened out into a plate. The plate 
and leaf are enclosed in a metal casing which is connected to the ground (earthed). The point 
where the rod enters the casing is insulated. One side of the casing is made of transparent glass 
so that the gold leaf can be seen.

Use of a gold leaf electroscope to detect charge

The GLE should first be charged. It can be charged by contact or induction. It can be charged 
by contact by placing a charged object on the cap of the GLE. This transfers the charge on the 
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electroscope. If the object was positively charged, the GLE will acquire a positive charge. The 
same will be true for a negatively charged body.

The body whose charge is not known is brought near the cap of the GLE. Increase in the 
divergence of the leaf means that the body and the GLE carry the same charge.

If the leaf of the GLE collapses, then the body that was brought near the cap carries opposite 
charge or no charge at all. 

Example
If a negatively charged body is brought near a positively charged GLE, electrons will be repelled 
from the cap to neutralize the positive charge on the leaf and plate of the GLE. This will cause the 
leaf to collapse.

If a positively charged object is brought near a positively charged GLE, electrons will be attracted 
from the leaf and plate to the cap leaving behind positive charge. This increases presence of 
positive charge on leaf and plate causing a divergence of the leaf.

Summary

Charge on GLE Charge brought near the GLE Effect on Divergence of the Gold Leaf
Negative positive decrease in divergence
Positive positive increase
Negative negative increase
Positive negative decrease

LESSON 3
You should be able to explain charging by friction and induction.

Charging by friction

When a substance is rubbed against another, e.g. cotton material rubbed against plastic straw. 
The friction results into transfer of some of the loosely bound electrons from the surface atoms 
of the cotton to the surface atoms of the plastic (straw). Hence the straw acquires negative 
charge and cotton is left with an excess positive charge and therefore becomes positively 
charged.

Charging by induction

A positively charged rod is brought near an insulated conductor. Side A of the conductor near the 
charged rod, acquires negative charge by attraction while the further end B, acquires positive 
charge.
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End B is now earthed by touching it. Electrons will drift from the earth to end B to neutralize the 
positive charge.

With the charging rod still in place, the earthing is disconnected. The charging rod is then 
removed.

The negative charge will now redistribute themselves throughout the conductor which then 
becomes negatively charged. 

Task: Explain how you would charge a body positively by induction.

LESSON 4
You should be able to 
investigate and explain the distribution of charge in a flame and in the atmosphere.

Procedure:

1. A lighted candle is placed between two metal plates which are connected to the terminals 
of a high voltage supply.

2. The voltage supply is switched on and the movement of the candle flame is observed.
3. The candle flame flattens and spreads out in both directions.

Explanation

a. The heat of the burning gases allows air to ionize easily in the flame to produce positive 
and negative ions.

b. The positive ions are pulled towards the negative plate while the negative ions are pulled 
towards the positive plate.

c. The heavier positive ions occupy a larger proportion of the flame.
d. The negative ions (electrons), which are lighter, occupy a smaller proportion of the flame.
e. Hence, the flame is seen to spread out more to the negative plate than to the positive 

plate.

To describe charge distribution on a conductor and inside a hollow metal conductor 

This is investigated by using a proof plane and a gold leaf electroscope. A proof plane is used to 
obtain charge from various points on the surface of a charged conductor and then transferred to 
the electroscope. The degree of divergence of the gold leaf gives a rough measure of the amount 
of charge transferred.

a. On a hollow conductor: An insulated hollow conductor is charged and the inside and 
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outside surfaces are tested for charge using a proof plane. It is found that there is no 
charge on the inside of the conductor but the outside surface possesses charge. This 
shows that for a hollow conductor, charge resides only on the outer surface.

b. On a cylindrical conductor: Where the surface is flat, there is very little charge and where 
the surface is curved, there is more charge.

c. A circular conductor: The surface is equally curved so the distribution of charge is 
uniform.

d. Pear-shaped conductor: Where the surface is strongly curved (pointed), there is the 
greatest concentration of charge.

e. 
Type of conductor Charge distribution

Hollow 

Cylindrical 

Circular 

Pear-shaped

In general, charge is distributed depending on the shape of the surface of a conductor.

The quantity of charge per unit area of surface of a conductor is called charge density.

LESSON 5: THE LIGHTNING CONDUCTOR
You should be able to explain the action of a lightening conductor.
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A ightning conductor is composed of a sharp pointed metal rod fixed at the highest point of the 
building and connected with a thick copper strip to a copper plate buried in the ground.

When clouds move in the air, they become charged due to friction between them and air. As  
negatively charged clouds pass over the building, it induces a positive charge on the point at the 
top of the lightning conductor. The high concentration of charge at the sharp point causes air to 
ionize. Point discharge takes place and the positive ions are repelled to the cloud to neutralize it 
so that it is less likely to produce a lightning flash. The negative charges that are attracted to the 
conductor are attracted harmlessly to the earth through the copper strip.

EXERCISE

1. Why are lightning conductors;
i) fixed to the ground?
ii) fixed at the highest point on a building?
iii) pointed at the end?
iv) made of metal?

2. Why is it dangerous to stand under a tree during a thunderstorm?

LESSON 6

You should be able to sketch electric field patterns. 
Recall: When you were carrying out the activity involving straws, there was a distance beyond 
which there was no attraction or repulsion. This means the straw in your hands was outside the 
electric field of the suspended straw.

If you bring a magnet close to another, there will be repulsion or attraction. If you move one of 
the magnets slowly away, there will be a point at which, and beyond which there won’t be any 
attraction or repulsion. This means that the magnet in your hands is outside the magnetic field 
of the stationary one and vice versa.

Therefore, the region surrounding an electric charge in which the influence (force) of the charge 
is felt is called an electric field. Electric fields are represented by electric field lines

The direction of the field is such that it moves from a positive charge towards the negative 
charge. It is defined as the direction of the force that would act on a positive charge placed in a 
field. The closeness of the field lines is the measure of the strength (force) of the field. The field 
lines should never cross or touch each other because they repel each other sideways.
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You should be able to raw electric field patterns for different charge distributions. 

END

Please stay safe. Covid-19 is real.
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