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Electricity

Refers to the generation of or the possession of electric 
charge.

There are two kinds of electricity:

1.  Static Electricity 

� the electric charges are "still" or static

2.  Current Electricity

� the electric charges are flowing

Electrostatics

Is the study of electric charge at rest.  Static electricity can be 
generated by rubbing 2 different materials together.  When this happens, 
each object becomes charged.  One positively charged and the other 
negatively charged.

Electron Theory of Charge

1.  Matter is made of atoms.

2. Atoms have subatomic particles.

� electrons (-)
� protons (+)
� neutrons (no charge)

3.  Electrons orbit the nucleus and may move to other atoms.  

4.  Protons cannot move to other atoms.

5.  In a neutral atom: # electron = # protons 6.  In a negatively charged object there are more electrons
than protons. 7.  In a positively charged object there are fewer electrons

than protons.

**Remember**
Only electrons can move between atoms or objects.  Protons 
do not move!!
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Conductors and Insulators

Common examples of static electricity involve charges placed 
on an object by friction.  The object is usually made of a 
material that restricts the movement of electrons, or an 
insulator.  A material that allows electrons to move freely is 
called a conductor.

Laws of Static Electricity

Part A: 

1. Collect a sample of paper bits into a Petri dish.

2. Bring the end of a pen close to the bits.  What happens?

� nothing

3. Rub the end of the pen vigorously against your hair.  
Bring this end close to the paper bits.  What happens?

� paper is attracted to the pen

4. Turn on the tap so that you get a thin stream of water.  
5. Rub the pen against your hair again and bring it close to the stream 

of water.  What happens?

� water bend towards the pen

6. What do you think happened to the plastic pen to allow these things to
occur with the paper and water?

� pen becomes charged

7. How does a neutral object affect another neutral object?

� no effect on each other

8. How does a charged object affect a neutral object?

� they attract

9. What particles were being transferred between the pen and your hair
when they were rubbed together?

� electrons

FIRST LAW OF STATIC ELECTRICITY

charged objects attract neutral objects

Electrostatic Series:
The electrostatic series is a list which can be used to predict the charges that will form 
when 2 objects are rubbed together.
The electrostatic series places the substances in order depending on how tightly they hold 
on to their electrons.

(weak hold on electrons) (+) a.  If glass is rubbed with cotton, the _glass_______ 
acetate will more likely lose its electrons because the
glass ___cotton__________ holds its electrons  
wool tighter.
animal fur, human hair
calcium, magnesium, lead The glass will have a __positive_____ charge.
silk The cotton will have a __negative____ charge.
aluminium, zinc
cotton 
paraffin wax
ebonite b.  Use the electrostatic series to determine what 
polyethylene (plastic) kinds of charges occurred when the plastic pen was 
carbon, copper, nickel rubbed against your hair.  Explain why.
rubber, sulphur hair will be positive (loses electrons)
platinum, gold pen will be negative (gains electrons)
(strong hold on electrons) (-)

Part B:
1. You are going to be rubbing ebonite rods with fur.  Use the electrostatic

series to explain what kind of charges will occur.
� ebonite (-)
� fur (+)

2. Rub the ebonite rod (black stick) with fur.  Place the rod on a support 
stand so it rotates freely.

3. Rub a second ebonite rod with fur and bring it close to 
BUT NOT TOUCHING the rubbed end of the first ebonite rod.
What happens?

� the rods repel

Why did this happen?
� both rods had the same charge

SECOND LAW OF STATIC ELECTRICITY

Objects with the same charges repel each other.
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Part C:
1. You are going to be rubbing a glass rod with plastic.  Use the 

electrostatic series to explain what kinds of charges will occur.
� glass (+)
� Plastic (-)

2. Rub an ebonite rod with fur and place it on the support stand.
3. Rub a glass rod with plastic.  Bring the end of the glass rod close to 

BUT NOT TOUCHING the rubbed end of the ebonite rod.
What happens?

� the rods attract

Why did this happen?
� the rods have different charges

THIRD LAW OF STATIC ELECTRICITY

Objects with different charges attract each other.

Conclusions:
1. Summarize the 3 laws of static electricity:

1. charged objects attract neutral objects

2. objects with the same charges repel each other

3. objects with different charges attract each other

2. In this lab you have been creating STATIC electricity.  
What is static electricity?

� the study of charges not moving

How to Charge and Object

Objects become charged when electrons move from one substance to 
another. There are three ways to charge and object.  

1. Charging by Friction
2. Charging by Contact
3. Charging by Induction

Charging by Friction

Rubbing two substances together can provide the opportunity for electrons to transfer.  In 
this case one substance will gain electrons and one substance will lose electrons.  The 
electrostatic series will determine whether an object will become negative or positive.

(weak hold on electrons) (+)
acetate
glass
wool 
animal fur, human hair
calcium, magnesium, lead 
silk
aluminium, zinc
cotton 
paraffin wax
ebonite
polyethylene (plastic) 
carbon, copper, nickel 
rubber, sulphur
platinum, gold
(strong hold on electrons) (-)

Use the Electrostatic Series to predict 
the charge on the following objects.

a. If glass is rubbed with silk.
glass (+) silk (-) 

b. If cotton is rubbed with silk.
cotton (-) silk (+)

c. If cotton is rubbed with wool.
cotton (-) wool (+)

d. If rubber is rubbed with wool.
rubber (-) wool (+)

Charging by Induction

1. Rub an ebonite rod with fur to produce a negative charge on the rod. 
Bring the rod close to the metal ball, but DO NOT TOUCH. 
What happens?

The leaves move apart

2. Move the rod away from the ball. What happens?

The leaves move back to the rest position.

3.(a)What happens between the electrons in the rod and the electrons in
the metal ball?

The electrons in the rod repel the electrons in the metal ball.

(b)Where will the electrons from the metal ball go? Why?

The electrons in the ball move to the leaves of the electroscope.

(c)Why do the metal leaves move apart?

Both leaves are negatively charged and so they repel.

(d)Why do the metal leaves return to normal when the rod is removed?

The electrons return to a more even distribution on the electroscope.
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4. Complete the following series of sketches to explain why the
electroscope behaves this way.  Remember that the positive 
charges DO NOT MOVE.

Neutral Electroscope

number of _________= number 
of __________ 

4. Complete the following series of sketches to explain why the
electroscope behaves this way.  Remember that the positive 
charges DO NOT MOVE.

Neutral Electroscope

number of _________= number 
of __________ 

+
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4. Complete the following series of sketches to explain why the
electroscope behaves this way.  Remember that the positive 
charges DO NOT MOVE.

Neutral Electroscope

number of electrons = number of 
protons
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Negatively charged rod brought 
close to ball but does not touch 
the ball!

1.The rod _________ the
electrons to the leaves.

2.The leaves _________ 
because they are both 
____________ charged.

+
+
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Negatively charged rod brought 
close to ball but does not touch 
the ball!

1.The rod _________ the
electrons to the leaves.

2.The leaves _________ 
because they are both 
____________ charged.
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Negatively charged rod brought 
close to ball but does not touch 
the ball!

1.The rod repels the
electrons to the leaves.

2.The leaves _________ 
because they are both 
____________ charged.
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+

+

+
+

+
+

+_ _
_ _

_
_ _

_



07/06/2015

5

Negatively charged rod brought 
close to ball but does not touch 
the ball!

1.The rod repels the
electrons to the leaves.

2.The leaves repel
because they are both 
negatively charged.
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Neutral Electroscope

1.  The leaves return to their
neutral position when the rod
is taken away because the
electrons spread out evenly
across the electroscope.
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5.(a)  What charge does the ebonite rod have? negative

(b)  What charge does the metal ball on the electroscope get?
positive

Charging by INDUCTION produces unlike charges.(like / unlike)

Charging by Contact

1. Rub an ebonite rod with fur to produce a negative charge on the rod. 
Touch the metal ball of the electroscope with the rod. What happens?

The leaves move apart.

2. Remove the rod from the ball. What happens?

The leaves stay apart.

3. (a)  What particles are transferred to the electroscope from the rod?

electrons

(b)  These particles will not remain bunched up in the metal ball. 
Why not?

Metal is a conductor so the electrons can move easily.  
The electrons push each other apart.

(c)  Where do the particles go?

The electrons spread evenly throughout the electroscope.

(d) Why do the metal leaves move apart?

The extra electrons make both leaves negative and so the
leaves repel each other.

4. Complete the following series of sketches to explain why the
electroscope behaves this way.  Remember that the positive 
charges DO NOT MOVE.

Neutral Electroscope

number of electrons is equal to 
the  number of protons
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Negatively charged rod touches 
the ball!

1.  The negative rod ________
the electrons to the leaves of 
the electroscope.

2.  The leaves _________ 
because they are both
____________ charged.

3.  The ball of the electroscope is 
____________ charged.

4.  The electrons from the rod
are ________________ to
the ball and move to the ball.

_ ___ __ __
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+ +++

Negatively charged rod touches 
the ball!

1.  The negative rod repels
the electrons to the leaves of 
the electroscope.

2.  The leaves _________ 
because they are both
____________ charged.

3.  The ball of the electroscope is 
____________ charged.

4.  The electrons from the rod
are ________________ to
the ball and move to the ball.

_ ___ __ __
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Negatively charged rod touches 
the ball!

1.  The negative rod repels
the electrons to the leaves of 
the electroscope.

2.  The leaves open
because they are both
negatively charged.

3.  The ball of the electroscope is 
____________ charged.

4.  The electrons from the rod
are ________________ to
the ball and move to the ball.

_ ___ __ __
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Negatively charged rod touches 
the ball!

1.  The negative rod repels
the electrons to the leaves of 
the electroscope.

2.  The leaves open
because they are both
negatively charged.

3.  The ball of the electroscope is 
positively charged.

4.  The electrons from the rod
are ________________ to
the ball and move to the ball.

_ ___ __ __
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Negatively charged rod touches 
the ball!

1.  The negative rod repels
the electrons to the leaves of 
the electroscope.

2.  The leaves open
because they are both
negatively charged.

3.  The ball of the electroscope is 
positively charged.

4.  The electrons from the rod
are attracted to the ball and
move to the ball.

_ ___ __ __
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_ _

Negatively Charged Electroscope

1.  When the rod is removed, 
number of electrons is
___________ than  number
of protons on the whole 
electroscope.

2.  The electroscope has an
overall ____________ 
charge.

+
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+
+

+

++

+
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Negatively Charged Electroscope

1.  When the rod is removed, 
number of electrons is
greater than  number
of protons on the whole 
electroscope.

2.  The electroscope has an
overall ____________ 
charge.
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Negatively Charged Electroscope

1.  When the rod is removed, 
number of electrons is
greater than  number
of protons on the whole 
electroscope.

2.  The electroscope has an
overall ____________ 
charge.
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Negatively Charged Electroscope

1.  When the rod is removed, 
number of electrons is
greater than  number
of protons on the whole 
electroscope.

2.  The electroscope has an
overall negative charge.
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5.(a) What charge does the ebonite rod have? negative

(b) What charge does the electroscope get? negative

Charging by CONTACT produces like charges. (like / unlike)

Thunder and Lightning
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Thunder and Lightning
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1. How do clouds become charged?

The movement of air, ice, water and dust particles produces positive
particles and free electrons.  The negative charges collect at the 
bottom of the clouds and the positive charges collect at the top of
the clouds. 

2.How do houses, trees, people and the ground become charged?

The clouds INDUCE a positive charge near the surface of the Earth
by repelling electrons.

3.What happens when the charge becomes large?

Electrons flow from the cloud to the ground in a lightning bolt.

4.What is a lightning bolt?

A flow of electrons.  (50 000 V - 150 000 V and 30 000oC)

5.What causes the thunder sound?

Rapid heating of air causes sudden movement of air particles.  
The air particles collide with other air particles which produces a
shock wave. (thunder)  

6.Why is a house safer with a lightning rod?

Lightning rods conduct the electrons safely to the ground through a
wire.  Without a lightning rod the electrons will travel through the
house.

7.What are some safety rules to follow during a thunderstorm?
- if you are in your car, stay in your car
- avoid tall objects
- avoid conductors (golf clubs)
- avoid being the tallest object or near the tallest object


